September, 1930 


_ Railway 
Engineering 
Maintenance 


THERE IS NO 
ECONOMY EXCEPT 
ULTIMATE ECONOMY 


THE FAIR RAIL ANTI CREEPERU 


FIGURE THEIR COST BY THE YEAR 
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The Sportsman speeds by here 


—over d crossing 
that is safe . e. 


HEN fast, heavy limiteds hit 
this crossing it must withstand 
tremendous shocks and strains. Every 
bolted part is called upon to bear the 
load and severe stress of wheel im. 


pact at high speed. 































Crossings equipped with Hy. 
CROME crossing spring washers are 
able to endure such punishment with 
little maintenance attention. These 
spring washers have wide bearing sur. 
faces for large size nuts and provide 
sufficient initial reactive pressure over 
a wide range of reaction to maintain 
proper tension and compensate for 
wear or stretch in the bolted parts. 

In paved crossings where bolts are 
not readily accessible for tightening, 
these specially designed HY-CROME 
crossing spring washers will be ap- 
preciated. Equip a crossing for a 
test at our expense. 


THE 
RELIANCE MANUFACTURING CO, 
MASSILLON, OHIO 


Engineering Materials, Ltd., McGill Bldg. 
Montreal, Quebec, Canada 







LITTLE MIAMI 
CROSSING 
Hocking Valley Division — 

Chesapeake & Ohio R. R., 

Columbus, Ohio 








Reg. U. S. Pat. Office 








The SPORTSMAN, crack C&O train between Detroit, Michigan and Norfolk, Virginia passes over this crossing daily 
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SAFEGUARD 


Your Tie Investment 
With the Lundie Tie Plate 


HE Lundie Plate fulfills long life expec- 
tations from treated ties because it is the 
one tie plate that does not have a single sharp 
projection which cuts the protective layer of 
the treated timber. 
Millions of Lundie Tie Plates in service under 
all conditions of traffic, demonstrate that they 
hold track to gauge without sacrificing any 
tie life by the use of destructive ribs. 
This complete elimination of sharp projec- 
tions makes Lundie protected ties last longest 
—assures maximum return from tie invest- 
ments and makes certain worthwhile mainte- 
nance economies through minimizing tie 
renewals. 
Investigation of the Lundie Plate will con- 
vince you why the bottom saves the tie. 










The Lundie Engineering Corporation 
285 Madison Avenue, New York 
59 East Van Buren Street, Chicago 


LUNDIE 
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Spanning mighty bodies of water, bor- 
ing its way through mountain chains, 
beating its way through the wilder- 
ness—the triumphant march of the 
railroad track is never stayed until the 
goal is reached. Achievement after 
achievement ... in one of the most 


stirring epics in American history. 


The Newark Bay Bridge, One of the Longest Four-Track Railroad Bridges in the World 


THE RAILROAD WORLD 










PGRN BAT 





Saye Sate ee 


A2—Heavy Duty Section Car 


6-11 H. P.—Steel Girder Frame 
Seats 12 Men 


CHIEVEMENT, no 

matter how spec- 
tacular, is based on knowledge, 
carefully weighed and patiently 
applied. In motor cars, for instance, no 
achievement is so remarkable as this: One 
manufacturer made more than half the 
motor cars now in service! Fairmont. 

To be proclaimed Leader in such a highly 
competitive field is indeed an achievement. 
But, here, again, knowledge and research 
were behind it—applied toward the lower- 





ing of maintenance costs. That Fairmont 


engineering has attained this goal and 
established records of Lowest Over-Al/ 
Cost is known throughout the Railroad 
World. Evidenced by the preference shown 
above. 

For efficiency and economy, put Fairmont 
Railway Motor Cars to work. 


EAIRMONT Raruway MoTOors, INC. 


FAIRMONT, MINNESOTA, U. S. A. 
General Sales Offices: 1356 Railway Exchange Bidg., CHICAGO 
District Sales Offices: New York City Washington, D.C. St. Lovis San Francisco New Orleans 


FAIRMONT RAILWAY MOTORS, Ltd., Toronto, Canada 


Foreign Representative: BALDWIN LOCOMOTIVE WORKS 


Manufacturers of section motor cars, inspection motor cars, gang and power cars, weed burners, ballast discers, ball 
and roller bearing engines, push cars and trailers, roller axle bearings, wheels, axles and safety appliances 





on the Job 
Counts 


KNOWS FAIRMONT 
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Worth Erecting... worth Protectin g 


with 


ee iron and, steel structures 
exposed to the elements—dock 
and yard equipment, for instance— 
present a problem to engineers and 
others responsible for their proper 
maintenance. The larger the in- 
vestment, the greater the possible 
loss through depreciation and the 
greater the need for the best protec- 
tion modern science can provide. 
Pure red-lead paint is recognized 


as the most effective barrier to 


depreciation in 

metal structures. 

It adheres tenaci- 
ously to iron and steel surfaces. It 
seals out corrosion — prevents mois- 
ture and other destructive agents 
from getting at the metal. 

By specifying Dutch Boy when 
purchasing red lead, you are as- 
sured of obtaining a fine, uniform, 
highly oxidized pigment—a paint 
material that has the endorse- 
ment of engineers and 
technical men in many 


industrial fields. 


DUTCH BOY 


Dutch Boy Red Lead is available 
in two forms—paste and liquid. The 
latter—ready for the brush—is sup- 
plied in six colors—natural orange- 
red, light and dark brown, light and 
dark green, and black. The paste is 
available in natural orange-red and 


can be shaded to dark colors. 


NATIONAL LEAD COMPANY 
New York, 111 Broadway; Buffalo, 116 Oak 
St.; Chicago, 900 West 18th St.; Cincinnati, 
659 Freeman Ave.; Cleveland, 820 West 
Superior Ave.; St. Louis, 722 Chestnut St; 
San Francisco, 2240-24th Street; Boston, 
National-Boston Lead Co., 800 Albany St.; 
Pittsburgh, National Lead & Oil Co.of Penn- 
sylvania, 316 Fourth Ave.; Philadelphia, 


JohnT. Lewis & Bros.Co., Widener Building. 





REM9-Gray 











The 
Best Buy 
on the 
Market 
Today 
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It pays for a railroad to standardize 


on STEEL TANKS 
for water service 


100,000-gallon Ellipsoidal-bottom tank on the St. Louis and San Francisco Railroad 
at Birmingham, Alabama 


TEEL tanks for railroad service have real 
money-saving advantages. In the first 
place, the investment cost of steel tanks is 
low, as it is spread over a long period of years. 


Maintenance costs also favor the steel tank. 
Seldom does any part of the structure need 
replacing. Regular painting is all that is re- 
quired to keep it in first class condition. As 
long as protected from rust, the steel will not 
deteriorate. 


Ellipsoidal-bottom or conical-bottom steel 
tanks for railroad service are built with large 
risers. Any settlings from the water collect 
in a small area at the bottom of one of these 


risers and is easily and economically removed 
from the tank by means of a washout valve. 


The way to secure all the advantages of 
steel tanks is to standardize on them for all 
water stations. The Ellipsoidal type is often 
used where clean water is available and the 
conical bottom type preferred where consid- 
erable settlings are encountered. 


Ask for a copy of our booklet entitled 
“MEETING RAILROAD REQUIRE- 
MENTS with Horton Steel Tanks.” We will 
also be pleased to quote you estimating prices 
on any installations you contemplate making. 


September, 193) 


CHICAGO BRIDGE & IRON WORKS 


Atlanta 2136 Rhodes-Haverty Bldg. 
San Francisco.................--.--1007 Rialto Bldg. 
RR sires ncescen 1522 Consolidated Gas Bldg. 

4313 Smith Tower 
Havana, Cuba..........-...-...---...--Apartado 2507 


Chieago.....................2452 Old Colony Bldg. 
New York........ 3156 Hudson Terminal Bldg. 
Cleveland.... 2202 Union Trust Bldg. 

3309 Magnolia Bldg. 
--e--------1546 50th Street, N. 


Houston 1125 Electric Bldg. 
Tulsa....................2401 Exchange Bank Bldg. 
Detroit 1519 Lafayette Bldg. 


Birmingham......... Philadelphia..................1609 Jefferson Bldg. 


B-168 


HORTON TANKS 
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FFICIALLY, By the Testof 
Time, Nature has OK’d 














Under shallow fills and 


Choose them CONFIDENTLY = 


Armee Culverts are 
pow we an roadbeds 
LAIMs are not made for Armco Culverts. years and that their true life oe ase 
Facts—plain facts are recited—facts expectancy is not yet known. —- 
that need no verbal brass band to support _—‘ Time will reveal their real dur- 
them. Officially, by the test of time, Nature ability. 
has OK’d Armco Culverts as the longest- 


: enerenn We say (or suggest), simply, choose 
lasting product of its kind in use. 


Armco Culverts and save money. Because 
the longer life of Armco Culverts auto- 


Knowing the difference between facts of A 
matically means greater economy. 


performance and laboratory “proofs” of 

potential or probable service, railroads The swing to Armco Culverts is the nat- 

select culverts with definite ease. ural result of the growing knowledge of the 

facts about culverts. For new data—recent 

We say, simply, Armco Culverts, made facts assembled from field studies made by 

uniformly pure since 1906, endure. We Armco engineers — write to Drainage 
say they have endured for more than 24 Headquarters. 


Armco culverts and drains are manufactured from the Armco Ingot Iron of The American 
Rolling Mill Company and always bear its brand. 


ARMCO CULVERT MANUFACTURERS ASSOCIATION 
Middletown, Ohio 


© 1930, A.C.M.A, 
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RNEGIE BEAMS 








i and economical solution of the problems of highway 
and maintenance of way engineers engaged in grade separation 
work is offered by Carnegie Beams. 

The series comprises a full range of beam, girder and column 
sections of high efficiency as measured by the ratio of section 
modulus to the weight. Heavy sections, up to 36’ deep and 
designed primarily for heavy loads on long spans, offer a wide 
selection of flange widths and section moduli as high as 1102.7 
inches*. They eliminate the fabrication necessary in built-up plate 
—, my and angle girders. 

Carnegie Beams are characterized by flanges of uniform thick- 
Pictured here is the ness without taper. The elimination of internal flange slope 
nani eeageNt eee provides for simple connections and ease of fabrication and erection. 


separation of the South- 
field Road in Detroit and 











aie Mateinah te Reamiiod Our engineers are ready to help you on any 
Railroad. 30” Carnegie problems involving your steel requirements 
Beams formed the floor 
system of the span over 


the vesdway and 10” CARNEGIE STEEL COMPANY - PITTSBURGH, PA. 


Carnegie Beams over the 
two sidewalks. 


Subsidiary of United States Steel Corporation 
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NORDBERG SPIKE PULLER 


NORDBERG ADZING 
MACHINES 


NORDBERG 
POWER 
JACK 


Two new machines, the Nordberg Spike 
Puller and the Nordberg Power Drill, have 
been added to the constantly growing line of 
Nordberg track machinery. 


Like the other machines developed by Nord- 
berg, these new ones multiply man power 
and raise the standards of track maintenance 
—as well as reduce labor cost. See them 


at the Roadmasters’ Show, Sept. 16, 17, 
and 18th. 





NORDBERG TRACK SHIFTER 


_ 
Se ~ a 


NORDBERG POWER RAIL DRILL 


NORDBERG MFG. CO. 


Milwaukee 
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On Your Next Water Line 


Choose no pipe until 
you have compared the 
greater values of 


Naylor SPIRALWELD Pipe 


Maximum Structural Strength 
Minimum Weight 
Positive Tightness 












..are all assured in Naylor Spiralweld Pipe 
due to its unique structure which is made with 
an exclusive spiralwelded lock-seam truss. 
Since no other pipe has the Naylor Spiral- 
weld Pipe structure...only Naylor Spiralweld 
Pipe combines the three fundamental water 
service pipe requirements. Only Naylor 
Spiralweld Pipe has these greater pipe values. 


..And Naylor Spiralweld Pipe is made of 


Toncan Iron which has superior resistance to 







rustandcorrosion. (The Toncan Iron 
used in Naylor Spiralweld Pipe is 
acid pickled to remove all Mill scale, 
thus avoiding galvanic corrosion.) 


This Naylor Spiralweld Pipe advan- 
tage adds years of service to the 
life of the pipe. Fewer pipe re- 
newals are necessary. Your main- 
tenance cost is lower. 






Consider this as an added value, for 
the structural advantages of Naylor 
Spiralweld Pipe alone justify its use 
on all your lines. 





A Naylor Spiralweld Pipe 
water line at a prominent 
western railroad 







NAYLOR PIPE COMPANY, Main Office & Plant, 1230 E. 92nd St., CHICAGO 


SALES OFFICES 
3116 Chrysler Bldg. New York @ Witherspoon Bldg. Philadelphia © 507 Philtower Bldg. Tulsa @ 2301 Commerce St. Houston 402 Petroleum Bldg. Ft. Worth 















MONTREAL, ping ¢ CHAMPION & BARBER, Inc. 
ical Equi y ae Y o** ta, 506 Subway Terminal Building 
660 St. Catherine St., pos ¢ Los Angeles, California 


Exclusive Distributors: 
California,Nevada& Arizona 


& Toncan Copper 
Molybdenum Iron 


Mo- lyb- den- “ULLITY = With Minimum Weight possesses a superior 


wrought pipe stand- corrosion resistance 
ards for all types of { RON making itthe favored 
coupling. pipe material. 


Where corrosion is not a problem, Naylor Pipe can be furnished in steel. 


To TONCAN> 


COPPE r® 
etandardized 
Naylor Pipe is made 
in sizes 6” to 12” 
1. D. and 14” to 20” 
O. D. in any uniform 





length desired up to 
40'0". Endsmadeto Maximum Structural Strength 
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Twin 
Frog Plates 










The track foreman’s friend 


HE new Bethlehem Twin Frog Plates are an 
important step forward in better installation 
and maintenance of frogs. The same set of frog 


plates will fit any frog and any weight of rail. 


Trackmen especially will find that Bethlehem 
Twin Frog Plates are labor-savers due to their 
ease of installation. These Twin Frog Plates fit 


any angle of the frog thus dispensing with special 





= ee suis , ORE 





This frog on a high-speed main line is securely anchored in posi- 
tion with Bethlehem Twin Frog Plates. 


frog plates for each tie position. Further, Bethle- 
hem Twin Frog Plates are interchangeable with 


those now in use. 


Bethlehem Twin Frog Plates are made of rolled 
steel, in one piece, with a forged hook that fits 
over the base flange of the rail or frog. Uniform 
and full bearing of the base of the frog is pro- 
vided by the combined width of the Twin Frog 
Plates, saving the tie from injury. The hook fast- 
ening of the Twin Frog Plates is much heavier 
than the fastening afforded by ordinary track 
spikes, and gives an increased margin of safety in 


holding power. 


BETHLEHEM STEEL COMPANY 
General Offices: Bethlehem, Pa. 


District Offices: New York, Boston, Philadelphia, Baltimore, Washington, 
Atlanta, Pittsburgh, Cleveland, Detroit, Cincinnati, Chicago, St. Louis. 


Pacific Coast Distributor: Pacifie Coast Steel Corporation, San Fransisco. 
Los Angeles, Portland, Seattle, Honolulu. 

Export Distributor: Bethlehem Steel Export Corporation, 25 Broadway, 
New York City. 


BETHLEHEM 


TWIN FROG PLATES 
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CP Self-Propelled Compressor 
with Air Motor Drive 


LL CP Self-Propelled Gasoline Driven Compressors are equipped with a simple, 
rugged Air Motor Drive. A single handlever controls the travel of the unit in 
either direction without the use of troublesome clutches or gears. Other features 
of all CP Railroad mounted Portable Compressors are—roller bearings for the 
flanged wheels, combination transverse wheels and air-operated lifting jacks, lift- 
ing bale, Alemite lubrication for running gear of truck, aftercooler, convenient air 
outlets and roomy tool box. Write for Bulletin No. 789. 


CHICAGO PNEUMATIC TOOL COMPANY 


RAILROAD DEPARTMENT 
6 East 44th St., New York 310 So. Michigan Ave., Chicago 
1004 Mutual Bldg., Richmond, Va. Terminal Tower, Cleveland 175 First St., San Francisco 


. . 
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O protect the confidence 


of many old friends and as a signal 






of safety to all future buyers, LOWELL 






Reversible Ratchet Wrenches have 


been branded with a bright, flaming 






red mark of identification. 


Send for the new catalog show- 






ing the many uses, sizes, types 


and prices. . . . Use the handy 










<«—— coupon or ask your dealer. 





SEND FOR YOUR CATALOG—TODAY! 


Lowell Wrench Co., Worcester, Mass. LO w E L L 


Please send your new catalog at once to 


piciteniicoew ects WRENCHES 
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Stop at Booth 98 


during the Roadmasters Convention 
September, 16th, 17th and 18th and see the 
0 &° C Exhibit 


Devices to be exhibited are as follows: 


Switch Point Guard Step Joints 
Guard Rail Clamp Rail Tongs 
One Piece Guard Rail Foot Guards 
Flangeway Brackets Spike Setter 


Derails—Hand and Sliding 


We will feature the new M&L tie 
plate showing a new principle in 
track construction. 


The Q & C Company, 90 West St., N. Y. 


59 East Van Buren St., Chicago, IIl. 
Railway Exchange Bldg., St. Louis, Mo. 


“Remember Booth 98” 
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RAILWAY CONSTRUCTION 
AND RAILWAY MAINTENANCE DEPARTMENTS 


a th FRATROAD construction depart 
, ments are finding Butler Ready- 


made Steel Buildings the practical and 


q ~ economical solution for many shelter- 
: ing problems, while at the same time 
: { , \) ' lessening the overhead of the main- 
: tenance department. 


: WI TH ss TEE L Such features as complete materials, 


ready-made and readily transported, 
speed and ease of erection with min- 
imum labor, fire-safeness, low main- 
tenance and upkeep and 100% sal- 
vaging make them adaptable to many 


railway uses. 













Motor track car and tool houses, scale 
houses, material depots, material treat- 
ing buildings, dwellings, freight 
depots, car repair shops, garages, 
etc., are some of the railway activities 





now sheltered in Butler Ready-made 
Steel Buildings. 


: : ‘ AT 
BUILDINGS appty you with full details and 
prices on any type of building now 


A new booklet picturing a> under consideration. 
many Butler Ready- 
made Steel Buildings 


“— BUTLER MANUFACTURING COMPANY 


1247 Eastern Avenue, Kansas City, Mo. 947 Sixth Avenue, S. E., Minneapolis, Minn. 








READY-MADE 
STEEL BUBLDENGS 
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~ ~ ~ ~ Has Always 


Given Good Service 
says 25-Ton Gas Crane User 


The service which the maker builds 
into a crane is important, of course, 
but no more so than the service which 
he maintains on it. 


It has always been the Industrial 
Brownhoist aim to not only build good 
cranes, but to stand back of them and 
help their owners get the biggest re- 
turn on their investment. That we 
have succeeded is indicated by many 
statements like the following from the 


Apex Iron & Metal Co. of Chicago: 


“We have been users of an Indus- 
trial Brownhoist Crane for the past 
four years and are very much satisfied 
with it. 


“We have always been given good 
service. 


“If we were to need another crane 
at this time we would not hesitate a 
moment in purchasing another Indus- 
trial Brownhoist.” 


Because of our steadfast adherence 
to the above policy, Industrial Brown- 
hoist has built far more locomotive 
cranes than any other maker. These 
include Diesel, gas, electric and steam 
cranes of both the crawler and loco- 
motive types. Capacities range from 
6 to 200 tons and include the right size 
to do your work most economically. 


Industrial Brownhoist Corporation, General Offices, Cleveland, Ohio 


District Offices: New York, Philadelphia, Pittsburgh, Detroit, Chicago, New Orleans, San Francisco, Cleveland. 


Plants: Brownhoist Division, Cleveland; Industrial Division, Bay City, Michigan; Elyria Foundry Division, Elyria, Ohio. 


INDUSTRIAL BROWNHOISI 
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Few manufacturing companies 
have such a thorough technical 
knowledge of track mainte- 
nance as the Illinois Steel Com- 
pany. No company has more 
efficient facilities for the man- 
ufacture of Spikes and Bolts, 
or a more thorough system of 
inspection. Add to these ad- 


vantages that of central location J llinnis S ir P l Company 


and you have the reasons for Subsidiary of United States Steel Corporation 


the wide use among railroads General Offices: 208 South La Salle Street 
of Illinois Spikes and Bolts. Chicago, Illinois 
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ALL WOODINGS BARS 
a EE 


are manufactured from high grade steel | 























tempered to provide proper toughness, 





(a menses RY 


hardness and strength and finished 


es 


in a workmanlike manner to assure 


oo . 


long, safe and economical service 











Every Woodings Tool Meets A. R. E. A. Specifications 








vy WOODINGS FEES syy 


WORKS AND GENERAL OFFICES 
VERONA, =~ <« <= PENRNA. 
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TREMENDOUS 
E EARNING POWER 


due to a wide range 
of uses 
and easy adaptability 


Burro Crane 

equipped with % 

yard clamsheli 

bucket for han- 

dling bul k mate- 
riais. 












Burro Crane equipped 
with 36% magnet operat- 
ing on flat car. 


Loeding changed 
out vail om a car 
which the Burro is 
hauling. 







Make Booth No. 102 at the Roadmasters’ 
Convention your headquarters. See inter- 
esting motion pictures of Burro Cranes 
Model 20 and Model 30 in action. Also 
get details on the newest Burro Crane 

the new Burro Crane Model 


Model 15. 
ia @ 15 in operation. This is one 


B REGISTERED U.S. PATENT OFFICE of the high lights of the Con- 


vention—don’t miss it. 
CULLEN-FRIESTEDT COMPANY, 1300 S. KiLBourN Ave., Cuicaco, ILL. 


A cordial invitation is extend- 
ed to visit our plant and see 
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Complete Teleweld Service 
Rail End Restoration 

Slotting New Rail 

Frog and Switch Reclamation 
Steel Bridge Reinforcement 


A MERE AT A DEMME 


Below—Rail Ends 
Before and After Conditioning 


PREVENT NEW RAIL END CHIPPING 
With This TELEWELD Slotting Tool 

ELEWELD engineers score again with the TELEWELD Slotting Tool 

for conditioning new rail, and preventing end-chipping at its source by bevel- 
ing the rail end before the new rail has a chance to chip! @ Here is a proven 
method for reducing rail maintenance expense, and adding years of life to your 
steel! @ In actual service it has proved its worth time and again. In a test, 
one road beveled the rail ends in a five mile section of track, leaving the 
adjoining five miles untreated. Later inspection revealed chipped rail ends only 
in the untreated section; the Teleweld-beveled section was in perfect condi- 
tion! @ About eight months after new steel has been laid the metal has flown 
toward the rail ends. Then is the time to apply this simply-operated, econom- 
ical tool for beveling rail ends and preventing chipping. The TELEWELD 
Slotting Machine is leased on a mileage basis. You pay only for actual miles 
serviced. Your unskilled laborer can operate it and average from one-half to 
one mile of track per day. Manually operated, it requires neither power nor 
power plant. Light in weight, it is easily moved. @ Today true economy is para- 
mount. An ounce of prevention is worth a pound of cure. A few cents invested 
per rail end today saves dollars in rail maintenance and replacement tomor- 
row! @ Send for complete details on the attractive TELEWELD Slotting Tool v N 


Leasing Plan today! 


ELECTRIC RAILWELD SALES CORPORATION, RAILWAY EXCHANGE BLDG., CHICAGO 
New York « Cleveland ° Salt Lake City ¢ Boise + Spokane * San Francisco 
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Ingersoll -Rand 


























neumatic Tie Tampers 
4 and 
Air Compressors 


In 1913, an Ingersoll-Rand Pneumatic Tie Tamping Outfit was first successfully put into 
commercial use. The road which used this original machine now employs over 400 com- 
plete outfits. 

By reason of long experience in railroad work, Ingersoll-Rand is in a position to offer a 
very advanced line of equipment and to render a superior grade of service. This service 
applies not only to the installation of equipment, but to the organization of gangs for the 
proper handling and maintenance of the tools. 


INGERSOLL-RAND COMPANY -_ 11 Broadway - New York City 


Branches or distributors in principal cities the world over. 


——s/i\\ 
INGERSOLL-RANO 


Size 9x8 
12 Tool Tie Tamper 
Compressor. 
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From the “super” down, every man in the division finds 
his job easier when a Bucyrus-Erie 2030 is assigned to the 


digging and lifting. 


Maintenance and construction men like the time it saves, 
the number of different things it does well, the mileage it 
covers (rides a gondola without dismantling), its gratifying 


economy at the hardest jobs. 


Trainmen, too, appreciate the 2030. Assigned to the work 
train, it does its part unfailingly and helps keep the sig- 


nals clear. 


The 2030 is more than an ordinary gasoline convertible 
with a 34-yard rating. It can be quickly converted, on-the-job. 
And “34-yard” doesn’t begin to describe its big digging 
Output as a shovel or dragline on right of way work, or the 
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& 


(SEARED TO THEIR JOBS 


large daily tonnage of gravel, lumber, rails and scrap it 


moves as a clamshell or lifting crane. 


With new speed, power, stamina, handiness, the 2030 is 
the best effort of Bucyrus-Erie, shovel builders for 50 years. 


Send for a description. 


Representatives throughout the U. S. A. Offices or distribu- 

tors in all principal countries. Branch Offices: Boston, New 

York, Philadelphia, Atlanta, Birmingham, Pittsburgh, Buffalo, 
_A165—9-30-REM_s«éDeetroit, Chicago, St. Louis, 

( BU CYRUS Dallas, San Francisco. 

ERIE 

BUCYRUS-ERIE COMPANY, manufacturers of the only 


complete line — all sizes, types and powers. Plants: South 
Milwaukee, Wis.; Erie, Pa.; Evansville, Ind. General Offices: 
South Milwaukee, Wis. 
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HEAVY RAILS 
AND FAST 
TRAINS 


N its field, there is no device today 
contributing so much towards safety 
and economy as the Headfree Rail Joint. 


THE RAIL JOINT COMPANY 


165 Broadway—New York 
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Nation - wide 






Grade Separation 





Is Impractical 









RADE separations, being urged today, would require gene- 

rations of construction work. At a cost of hundreds of 
millions of dollars, railroad right-of-ways in many places would 
practically require rebuilding. 








Wide-spread crossing safety to satisfy both railroads and motor- 
ing public must be complete as well as economically possible. 
In THE HIGHWAY GUARDIAN.---a positive, yielding crossing 
safeguard---such protection is provided at a cost that is not pro- 
hibitive. 

it: Cin: seams atin antic ihiaiastes This automatic, yielding barrier removes the hazard at crossings by 
the wire rope gives an even bearing against forcibly keeping vehicles off the tracks. If, through carelessness 
the car. The snubber has not started to act. or recklessness, it is hit by a machine, a yielding snubber takes 
up the shock and gradually but surely the vehicle is brought to a 
stop without damage to the machine or injury to occupants. 


Complete protection such as THE HIGHWAY GUARDIAN 
provides is available at once. Installation is simple, relatively in- 
"e o expensive and can be made without long delay. The first cost is 
EBs i but a fraction of the expense involved in grade separations, and 
maintenance is low enough to be considered negligible. Write 
for details of construction, operation and installation. 




























The fundamental idea from which THE HIGHWAY GUAR- 
DIAN has been developed was the ingenious conception 
of Mr. Joseph B. Strauss, eminent consulting engineer 
and builder of many of the world's famous bridges. 






Compare the position of the snubber in 


this picture with its position in the illustra- FRANKLIN RAILWAY SUPPLY CO., Inc. 


tion above. Here the snubber has moved 
to take up the shock. New York Chicago San Francisco St. Louis Montreal 


THE HIGHWAY GUARDIAN 


THE CROSSING GATE THE MOTORIST CANNOT CRASH 
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LIFE OF TREATED TIMBER DEPENDS UPON 
CHARACTER OF PRESERVATIVE USED 


In order to insure the purchaser of a pure and uni- Enormous stocks of Railroad Cross Ties, Switch Ties, 
form product, we distill all of our own creosote oil. Structural Timbers and Piling, in all sizes, in Solid 

Oak or Pine, properly sticked, stacked, and air sea- 
By our own method of distillation, it is possible to soned before treatment, available for prompt ship- 
insure to the purchaser a uniform, pure Creosote Oil ment from Toledo, Ohio, or our Midland Creosoting 
of any grade desired. Company plant at Granite City, Ill. (East St. Louis). 


We have treated hundreds of millions of feet of tim- We specialize in framing timbers to your plan before 


ber in the past seventeen years without a single in- treatment. 
stance of decay. Quick shipment on short notice. 


THE JENNISON-WRIGHT COMPANY, TOLEDO, OHIO 
Branches in All Large Cities 
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You can be sure of G-E 1850 Insulating Paper. 
It doesn't carbonize, under motor operating 
heats. It resists moisture, and it’s mechanically 
strong . . . doesn’t split in tight slots, leaving 
hidden cause for later trouble. 


G-E INSULATING There are no pinholes in it...no thin spots ... no brittle 
MATERIALS patches. 
For every purpose 


Varnishes, Oils, Shellacs, 
Paints. 


Careful selection of pulps from all over the world, special 
processes, hot rolling under tremendous pressures, long 
Filling ond Sealing Com- manufacturing experience —in a plant devoted to this 
pounds. product—all these factors make G-E 1850 super insulat- 
Varnished Cloths and ing paper. 
Tapes. 


Insulating Papers. You will understand why it can add life to hard-driven 


Core Baldor acd Plans. motors if you will accept a sample from us. Write today 
Cords and Twines. to Section M-899, Merchandise Department, General Elec- 
Glyptal Lacquers. tric Company, Bridgeport, Conn. 


GENERAL @ ELECTRIC(¢4 


INSULATING MATERIALS 


MERCHANDISE DEPARTMENT - GENERAL ELECTRIC COMPANY BRIDGEPORT, CONN. 
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centrifugal 
casting 


As soonas the is formed in the mold, the bell is secured by a locking device 
aed the deLavaud machine moves slowly aed 


and 
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controlled 
annealing.. 





di 





fi iately after ing from the machines, deLavaud pipe is placed ina 
furnace where accurately controlled heat uniformly anneals every length. 


combine to give strength and 
flexibility to deLavaud pipe 


HERE are two fundamental reasons for 

the strength and flexibility of deLavaud 
pipe metal. The first reason is the cen- 
trifugal method of casting in the water- 
jacketed deLavaud machine. 


In this machine, the iron is cast under a 
pressure which drives out impurities with 
a force many times greater than gravity. 
This pressure brings about an unusually 
dense metal structure. 


The cooling action of the water jacket also 
contributes to the strength of deLavaud 
pipe metal by breaking down and evenly 
distributing the non-ferrous particles. 


The second reason for the strength and 
flexibility of deLavaud pipe is the controlled 
annealing process. Every length of de- 
Lavaud pipe is placed in an especially 


designed furnace, as shown at the upper 
right. Here, accurately controlled tempera- 
tures anneal every length from end to end, 
eliminating casting strains. 


deLavaud pipe is made by modern meth- 
ods to meet modern demands. Being light 
in weight, it is easy to handle. Easy to cut 
and tap. And, it offers at least 5% greater 
carrying capacity for the same outside 
diameter. 


deLavaud pipe is manufactured in strict 
accordance with the specifications of the 
American Water Works Association and 
the American Gas Association as well as in 
the thicknesses and weights of the United 
States Government Specifications. The new 
deLavaud Handbook gives complete in- 
formation. Write for your free copy today. 











United States Pipe 
and Foundry Co., (Vj Burlington, N.J. 


Sales Offices: Philadelphia Cleveland trademark of The Garten | Dallas 
New York Pittsburgh Buffalo Pipe Research Association Birmingham 
Chicago Kansas City 





San Francisco 


Los Angeles 


Minneapolis 
Seattle 
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She 
Strength and 


Rigidity of 


The P&H Excavator has a car body cast in one single 
massive piece of steel. All bearings are cast integral, 
so that propelling shafts are held permanently in 
alignment. The combined swing gear and roller path 
is securely anchored to the car body, thus giving 
additional reinforcement. 

This unit cast steel car body forms a permanent 
foundation for the entire machine. This is the basic 
reason for the famous strength and rigidity of P&H 
Excavators. And these inherent qualities are found in 
the crawler frames, revolving frame, and side stands, 
all of which are also single-piece steel castings. 


P&H Excavators keep alignment permanently 
in the most severe service, and unit cast steel con- 
struction is the reason. For full details of P&H con- 
struction, write for P&H Bulletins. 


HARNISCHFEGER CORPORATION 
Established 1884 
3820 National Avenue, Milwaukee, Wisconsin 
Agents and Offices in Principal Cities 











A Complete Line 
of Excavators 


— from % to 4 Cubic 
Yards—GASOLINE— 


‘DIESEL—ELECTRIC 


All Quickly Convertible 
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ELECTRICITY IS THE MODERN POWER 





Outstanding Advantages of 


SYNTRON 
ELECTRIC TIE TAMPERS 


SMALL PORTABLE POWER PLANTS: The gasoline engine driven electric generating 
plants are small in size, only 20” wide and light in weight. They can be quickly and easily 
moved by rolling along one rail on their dolly wheels by five or six men. 

HAMMER BLOW TAMPERS: The Tie Tamper is extremely simple in design and con- 
struction, consisting of two magnets pulling a free moving piston up and down that strikes a 
hard fast blow directly on the tamping bars. 

ECONOMY OF OPERATION: The small power plants operate on a very low consump- 
tion of gasoline and oil and the simple design of the equipment insures low maintenance ex- 
pense and long life. 

CONSTANT POWER: The design of the tamping tool maintains a constant blow against 
the ballast regardless of the skill of the operator or the effort applied. 

OPERATE OTHER TRACK POWER TOOLS: In addition to tie tampers the power plants 
are used to operate screw spike drivers, nut tighteners, rail drills, rail saws. rail millers, port- 
able drills, saws and hammers, rail grinders and flood lights. 


Built in 4-, 6-, 8-, 12-tool outfits. 
SYNTRON CO., PITTSBURGH, PA. 


15 Factory Service Branches 
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OXWELDED JOINTS 








Improve Main Line Track 


ATISFIED that the remarkable performance 
of oxwelded double-length rail in tunnels, 
cinder pits, scale approach tracks, and station 
platforms justifies its use in main line track, 
American railroad men will welcome the follow- 
ing excerpt from RAILWAY ENGINEERING 
AND MAINTENANCE, corroborating their belief 
that extra-length track creates no difficulties due 
to linear expansion: 

“It has been common practice on the German 
State Railways for some time to use rails 30 
meters, or 98.42 feet, in length and in many cases 
these long rails are welded 
together. A conference with 
Dr. Buckholtz of the Ger- 


man State Railways indi- 


5 


cated that no trouble was being experienced, 
insofar as expansion was concerned, even though 
very limited openings were allowed at the joints.” 

Oxwelded double-length rail reduces main- 
tenance-of-way costs very substantially by elim- 
inating mechanical joints. 

Railroads initiating extensive welding programs 
are greatly benefited by the assistance given by 
The Oxweld Railroad Service Company. Qualified 
by 18 years of experience in railroad oxwelding, 
this organization trains welders, supervises their 
work, and supplies them with the best facilities 

and materials. The major- 
ity of Class I railroads con- 
tract for Oxweld Railroad 
Service year after year. 


THE OXWELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


NEW YORK 
Carbide and Carbon Bldg. 


UCC) 


CHICAGO 
Carbide and Carbon Bldg. 
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Not the least advantage of the Ericson Rail Anchor is 
that you can take it off and put it on as many times as 
may be necessary. 

The heavy steel yoke is driven off with a few blows of a 
maul. The malleable iron shoe is then easily pried loose. 
Neither part will break or spring out of shape when re- 
moved from the rail or re-applied. 


Inasmuch as the yoke can be driven to different positions 
along the wedging member of the shoe, the anchor can 
always be fitted tightly on re-application. It can also be 
applied to a rail slightly larger or smaller than the 
original rail, and thus it takes care of any inequalities in 
rolling. 


This characteristic which permits unlimited re-applica- 
tion is of the utmost importance in laying and maintain- 
ing track. 


VERONA TOOL WORKS - - PITTSBURGH 
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ADDRESS REPLY TO 


105 West ADaAms ST, 
CHICAGO, ILL. 


Subject: Reader Service 





Dear Reader: August 28, 1930 
Everywhere 

"What is the widest railway gage now in use?" Thus read a cablegram 
which I received a few days ago from a point which I had never heard of in the 
interior of Chile, S. A. 

"How much oil is required to lay the dust on a 12-ft. width of road- 
bed? Our conditions are very bad south of Bagdad." This from an engineer on 
the Iraq Railway in Mesopotamia. 

"Can you refer me to a machine that will bind No. 8 gage wire about 
railway ties to prevent their checking?" This inquiry came from a reader in 
Japan within the last week. 

"What information can you give me regarding the relative durability 
of paint applied by spray equipment and by the brush?" asked a subscriber 
in Cuba. 

These are typical requests that are received almost daily from the 
most remote points of the world and in far greater numbers from readers nearer 
home. Correctly or otherwise, railway men throughout the world look to 
Railway Engineering and Maintenance and to its parent publication, the Railway 
Age, for answers to questions that arise on the widest diversity of problems 
affecting the railways. We regard the fact that so many men look to us for aid 
in the solution of their problems as a compliment of the highest order. For 
this reason, we go to great lengths to secure and forward the desired informa- 
tion, even though such inquiries not uncommonly tax our knowledge sorely and 
frequently require much investigation. This is a service to which you un- 
doubtedly give no thought when you renew your subscription. Neither is it a 
service which we advertise. Yet many of our readers have told us that the 
information that we have been able to secure for them has alone been worth 
many times the cost of their subscriptions. 

We do not solicit requests of this kind; it is not a service which we 
capitalize on. Yet, if there is any information that we may have that will be 
of help to you in the solution of your problems, we want you, as a subscriber, 
to feel free to write us. We may not answer your question to your satisfac- 
tion, but I can assure you that we will do our best. 

Yours very truly, 


ee ae 


Editor. 





MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 
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Kalamazoo “355” 2 
completely enclosed all- 
weather Coach-Type 
Motor Car seating 22 
men. Widely used for 
hauling workmen to 
and from the job the 
year ’round. Double-end 
control. 


Kalamazoo “35B” Flat 
Decked Work Car. A 
tremendously powerful 
car for hauling materials 
and workmen. Handles 
several trailers easily. 





The Kalamazoo “35” 
Motor Car with stand- 
ard body seating 30 men. 
Hauls many more on 
trailers. 





Heavy Duty Service That Opens Up New Ways to Practical Economies 
For “Up-Hill’ . Work male tals an a eee 


truck and takes the place of a work train 
in transporting men and materials. 


Hauling a large crew of men and several loaded trailers up the 
grades found on hump yards or on logging railroads is one of the 
jobs it is made for. 


And you'll find it at work on many railroads taking men and sup- 
plies to construction and bridge jobs and distributing heavy mate- 
rials to section crews along the line. 


Write for catalog information. 


KALAMAZOO RAILWAY SUPPLY CO. 


Established 1883 


KALAMAZOO, MICHIGAN 
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Another Federal Wall 
for the Pennsylvania 


Over a quarter of a mile long, this wall is but one of many retaining walls of Federal 
2-piece Cribbing Units erected by the Pennsylvania Railroad over a period of years. Sev- 
eral others are being installed at this time. 

The neat masonry-like closed face of this construction, undoubtedly presents the 
happiest solution for a right-of-way through populated districts. 

In addition to this important feature, two piece construction saves material and labor 
to install—is free of all maintenance—is quickly erected in any weather—assures 100% 
salvage if moved. 

‘Many prominent roads are standardizing on Federal because of the sound merits of 
this unique design, Interesting booklet on request. 


FEDERAL CEMENT TILE COMPANY, 608 South Dearborn Street, Chicago, Illinois 


Concrete Products ee for Over 25 Years 
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At the new Union Station 
in Chicago more than 200 
Ajax One-Piece Manganese 
Guard Rails are installed in 
the track layout. 
























Make 1 Part Do 
Better Than 33 





















Behind Racor service 
stand nine plants spe- 
cializing in the manu- 
facture and distribution 
of railroad track turn- 
out and crossing equip- 
ment, including Man- 
ganese Work for heavy 
traffic. 









UARD rails which are bolted or clamped to the track rails cannot easily be 
- maintained at the proper distance from the gauge line of the frogs. The 
very multiplicity of their parts defeats the chances of their fastenings remaining 
secure under vibration. Frequent adjustment and tightening becomes inevitable. 


Ajax One-Piece Guard Rails are spiked directly to the ties and remain in fixed ad- 
justment with the frogs. One piece of Manganese steel displaces 32 small parts. 
Wear on the rubbing surfaces is very slow. Maintenance cost is greatly 
reduced. 


In every way: stock-keeping, installation, supervision and maintenance, Ajax 
One-Piece Manganese Guard Rails are more economical than standard O. H. 
steel guard rails; in addition, they promote safety. 


RAMAPO AJAX CORPORATION 


RACOR PACIFIC FROG AND SWITCH COMPANY, Los Angeles - Seattle 
CANADIAN RAMAPO IRON WORKS, Limitep, Niagara Falls, Ontario 


General Offices ~ 230 PARK AVENUE, NEW YORK 
SALES OFFICES AT WORKS, AND 
MS CORMICK BUILDING, CHICAGO 
METROPOLITAN BANK BLDG, WASHINGTON 
Nine Racor Works BUILDERS EXCHANGE BLDG, ST. PAUL 


Hillburn, New York, Niagara Falis, N.Y. Chicago, Illinois, East St.Louis, I1l. 
Superior,Wis. Puebio.Col Los Angeles,Cal, attle,Wash. Niagara Falls, Ont. 
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Switch Inspection 

N VIEW of the emphasis that has long been placed 
I on the rail as the primary element of weakness 
in the track structure, it may be surprising to some 
to learn that, among the 130 train accidents of 
sufficient seriousness to warrant investigation by 
representatives of the Interstate Commerce Commis- 
sion during 1929, the number resulting from defective 
switches outnumbered those due to failures of rail. 
While not minimizing the importance of continued 
close study of rails and their failures, this comparison 
points to the necessity for added attention to turnouts 
and to their maintenance. 

Vast improvement has been made in the design of 
switch layouts in recent years, largely through the 
co-operative work of the Track committee of the 
American Railway Engineering 
Association and the Manganese 


obscure location or elsewhere. It is only through 
the most constant and thorough maintenance of 
switches that accidents chargeable to them can be 
eliminated. Every accident of this character is one 
too many and constitutes a reflection on the mainte- 
nance of way department. The record of last year 
indicates that track men should increase their atten- 
tion to this detail of their work. 


Highway Crossing Accidents 


I N NO respect have the railways made a more out- 


standing record in recent years than in the 

reduction in accidents. In every classification except 

one they have effected a marked decrease in casual- 

ties. This exception is that group of accidents 

occurring at highway crossings. Here the casualties 
are still increasing. 

It is true that at highway 





Track Society. As a result, the 
construction of switches today is 
vastly more rigid and more posi- 
tive in action than in those of a 
decade or two ago. Yet, by rea- 


What The Railways Do In a 
Single Hour 
They earn $716,840 from their 


crossings the railways are not in 
sole control of activities. It is 
true also that a large percentage 
of the accidents at these points 
are the result of such gross care- 


son of the break in the continuity 
of the track structure that is in- 
evitable at a turnout, it still con- 
stitutes the weak point in the 
track. For this reason, it re- 
quires special attention in main- 
tenance to see that all parts are 
in proper adjustment, that they 
function properly and that wear 
or deterioration is detected and 
remedied promptly. 


transportation operations. 

They spend $514,386 in operat- 
ing expenses. 

They pay $330,612 in wages. 

They pay $45,288 in taxes to 
national, state and local govern- 
ments. 

They pick up 6,026 cars that 
have been loaded with revenue 
freight. 

They take on board 88,932 


lessness on the part of the high- 
way users as to make ineffective 
any protective measures which 
the railways might reasonably 
be expected to take, as is evi- 
denced by the number of motor- 
ists who drive into the side of 
trains. However, the prevaience 
of this carelessness on the part 
of the highway-using public 
should not allow railway men to 


The number of accidents re- 


passengers. 
sulting from defective switches 





relax in those precautions which 
rightfully rest with them. It is 








is so small as to demonstrate a 
generally high standard of main- 
tenance. Yet in 1929 a total of 17 persons were 
killed and 102 injured in those derailments due to 
defective switches that were investigated by the com- 
mission, as compared with 11 killed and 60 injured in 
similar accidents due to rail failures. 

Such a record constitutes a warning to every track 
foreman and supervisor, particularly since these acci- 
dents have almost invariably revealed defective 
maintenance practices rather than shortcomings in 
design. It demonstrates the necessity for the inspec- 
tion of switches with sufficient regularity, frequency 
and thoroughness to insure the detection of any worn 
or defective part promptly. Such inspection cannot 
be permitted to become a mere matter of routine. 

ther, it must be so searching as to insure that no 
defective condition is permitted to develop in an 


only when they have placed 
their crossings in such condition 
and have surrounded them with such protection as 
can reasonably be expected, that they can rightfully 
shift the responsibility for accidents at such locations 
to others. It does not require much of a survey to 
show that, as a whole, the railways still have a long 
way to go in the conditioning of their highway 
crossings before they can “pass the buck” entirely to 
the highway user. 

These shortcomings are evident in several respects. 
In many instances corrective measures are relatively 
simple and inexpensive and the fact that they have 
not been taken is more an evidence of neglect than 
of considerations of economy. 

One of the first essentials to safety in crossing 
construction is that the view at the crossing shall 
not be obstructed. Yet on a recent journey of less 
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than one hundred miles on one of our most important 
national highways, which crosses the double-track 
main line of a high-speed railway at grade at two 
points, the view was seriously obstructed at each of 
these locations by small commercial coal sheds 
erected on the right of way close to the highway line, 
although these sheds could readily have been built 
a sufficient distance back from the highway crossing 
to have eliminated the obstruction to the view. The 
location of such structures is under the control of 
the railways and responsibility for their location rests 
on their managements. This condition is not local 
to the crossings mentioned but is duplicated thou- 
sands of times throughout the country. It is a 
heritage of the horse and wagon days which consti- 
tutes an unnecessary hazard to modern highway 
traffic. 

Even more generally open to criticism is the con- 
dition of the crossings themselves. Not infrequently 
the approach grade is so:steep and so close to the 
track as to threaten the stalling of the car on the 
crossing. More commonly, the surface near and 
between the tracks is so inferior to that on the high- 
way itself as to force the driver to slow down quickly 
and with little warning. Again, many times the 
highway is narrowed abruptly at the crossing, forcing 
a driver to change his direction of travel. Not infre- 
quently the existence of the crossing itself is so 
inadequately marked by approach signs that a driver 
comes upon it unexpectedly. None of these condi- 
tions may be sufficiently aggravated to be inherently 
dangerous in itself, but they are sufficient to require 
the attention of a driver at a time when he should be 
free to observe the condition of the railway tracks. 
No small proportion of the grade crossing accidents 
that are commonly charged to carelessness are due 
to the diversion of a driver’s attention from the rail- 
way at a critical moment. 

This is a condition which warrants more study by 
railway officers and particularly by those responsible 
for the maintenance of these crossings. To insure 
that the conditions are properly understood, every 
crossing should be examined by these officers from 
the highway point of view, preferably from an auto- 
mobile, for it is only in this way that the problem 
and the attitude of mind of the motorist can be 
appreciated. Only when the problem is approached 
in this way can the needs be appreciated and proper 
measures adopted. It is only after the railways have 
brought their crossings to such a plane of mainte- 
nance that they can pass the responsibility for acci- 
dents unreservedly on to the highway users. Since 
highway crossings come under the jurisdiction of 
maintenance of way officers the solution of this 
problem rests on them. 


Maximum and Minimum Runoft 


HE development of water supplies by means of 

impounding reservoirs calls for the exercise of 
something more than judgment based on experience, 
although the intelligent use of facts representing accu- 
mulated experience is of prime importance. A reservoir 
with its attendant accessories costs money and an officer 
of water supply who undertakes the development of a 
particular supply is staking his reputation on his con- 
clusions with respect to minimum and maximum runoff. 
Thus in the design of the spillway for the Galesburg 
reservoir of the Santa Fe, described on page 372, the 
waterway cross section provided is considerably greater 
than that ordinarily considered adequate for an 
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equivalent drainage area in the same territory because 
calculations of discharge based on a recent flood indi- 
cated an extraordinary rate of runoff. 

It is, however, the other horn of the dilemma that 
has confronted most water service men during the 
present summer. Minimum discharge rather than max- 
imum flow is the problem that now causes the greatest 
concern. But even in considering the relative adequacy 
of water supplies during the current drought, one won- 
ders what the result would have been if the drought 
had been coincident with a period of heavy traffic and 
therefore much greater demand for water than has 
prevailed this summer. No study of a surface water 
supply project is complete that does not include a study 
of rainfall records of the locality over the entire period 
of years for which they are available. 


Efficiency in Laying Rail 


ANUFACTURERS early recognized the advan- 

tages of mass production in lowered costs, 
closer supervision of the various operations and a 
more nearly standardized product of higher quality. 
In railway maintenance, engineering officers have 
been slower to adopt the principles of mass produc- 
tion, owing, in part, to the inherent difficulties of 
applying them to the widely scattered activities of 
this form of work. On a succeeding page of this 
issue, a detailed description is given of the methods 
employed on the Chicago, Milwaukee, St. Paul & 
Pacific in laying rail with gangs that are organized 
with the primary object of mass production. 

At the beginning of this experiment, it was clearly 
foreseen that the results would not be satisfactory 
unless two fundamental principles were kept in view 
constantly: First, that the work would have to be 
done to the highest possible standard and, second, 
that machine equipment must be substituted for hand 
labor wherever practicable. With these principles in 
mind, and as the methods of doing the work have 
been perfected through experience over a period of 
five years, the output per man hour has been 
increased 90 per cent, and the costs have decreased 
60 per cent. 

Some of the important reasons for both the 
increased production and the decreased costs are 
found in the constant and intensive supervision that 
is given to every detail of the work; the flexibility 
of the gang organization which permits the almost 
immediate transfer of men from one operation to 
another as needed; and the studies which have been 
made to reduce lost motion. 

In any form of mass production it is the seconds 
saved here and there that are most important in the 
final result, and this principle is no less applicable to 
the laying of rail than to any other form of produc- 
tion. In fact, the laying of rail presents a particularly 
fertile field for time studies, and maintenance officers 
are coming to realize more and more that the heavy 
annual cost of relaying rail can be reduced substan- 
tially by securing a greater output from the same 
organization. 

In the replacing of one rail with another there are 
numerous interconnected operations that must be 
performed, and any reduction in the time that 1s 
consumed in performing any one of them, no matter 
how small it may seem to be, is worthy of the most 
careful consideration. In an ordinary day’s work in 
relaying rail, a large number of individual rails are 
placed in the track, so that a few seconds clipped 
from the time required to handle each one is multt 
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plied many times by the end of the day, and the 
aggregate of this saving will be noticeable by the 
resulting increase in production. 

The advent of labor-saving machinery has gone so 
far toward placing rail-laying gangs on an efficient 
basis that it is possible that too many railway men 
are looking to further developments in this direction 
to increase the efficiency of their gangs. It is reason- 
able to expect that further developments in such 
equipment will place the laying of rail on a still 
higher plane of efficiency. Maintenance officers can 
do much in the interim, however, to increase the 
production of their rail gangs by making a careful 
study of the organization and its methods, paying 
particular attention to seemingly minor details. 

As an example of what can be accomplished by 
such studies, the Milwaukee, which had followed the 
practice of hanging the joint bars at the forward 
ends of the rails prior to installing them in the track, 
adopted the practice of attaching them at the rear 
end of the rails instead. This move was found to 
result in a marked increase in the output of the gang, 
amounting to approximately a mile of rail in a nine- 
hour day. Doubtless there are many other ways by 
which the time of laying a rail can be reduced, but 
such opportunities can be brought to light only by a 
careful study of the organization and procedure of 
the gangs. 


Little Streams 


HE SIDES of valleys occupied by rivers fre- 

quently have the form of a concave curve, with 
the sides relatively steep near the top and compara- 
tively flat at the bottom. This outline of the hill- 
sides is the result of long years of corrosion and 
deposition, a process which is gradually flattening 
out what were once valleys with bold steep sides. 
Earth, sand and stone dislodged by rain and stream 
flow were deposited at the bases of the valley walls, 
forming banks of talus or debris at their bottoms, 
thereby giving the valley sides the curved contour 
mentioned above. 

Because of the more favorable grades to be had 

in valleys, railways have been located in them and 
the flatter slopes at the lower elevations have natu- 
rally favored the construction of the railways close 
to the floors of the valleys rather than high up on 
the sides. However, by reason of the fact that the 
geologic action which has given valleys their present 
form is a continuing one, valley locations have fre- 
quently been a source of severe problems for the 
maintenance officer at the lateral stream crossings, 
which are especially numerous in such locations. 
_ The ability of a stream to carry suspended matter 
is a function of its velocity. At high speeds it can 
carry or roll rocks of considerable size, while at very 
slow speeds it can support only the finest of alluvial 
material. Consequently, the stream following a 
gulley or ravine in the sides of a typical river valley, 
being steep in its upper reaches, picks up large quan- 
tities of material which it must necessarily drop 
lower down where the slope flattens out and the 
velocity of the water decreases. 

This action becomes manifest along the railway 
at the foot of the slope by the filling up of the 
stream beds under bridges or the clogging of cul- 
verts. This process, on the whole, is a gradual one, 
although the severe flow resulting from a single 
heavy rain may produce serious effects; the net 
result, however, is a progressive reduction in 
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the areas of the waterways under the railway. 

In some cases there has been no choice but to 
raise the roadbed level as the stream beds fill up, but 
in some locations, as in those described on page 368 
of this issue, such heroic action is being avoided by 
stream control, chiefly through the construction of 
dams that produce stretches of slack water where 
material will be deposited before reaching the rail- 
way bridges. A further solution, which has proved 
effective where the adjoining hills or bluffs are 
largely rock, is to pave the upper reaches of the 
streams with heavy rock so as to reduce the erosion 


‘ and thereby insure that the stream carrigs a mini- 


mum of matter in suspension. 

These measures can be carried out in various ways 
and in different combinations and with a variety of 
materials. Success lies in a thorough understanding 
of the principles involved and a careful survey of the 
individual location before attempting a solution. 


Fish Worms and Concrete 


Penge for pan fish during the present summer 
have been confronted with a real problem by 
reason of the scarcity of worms, the severe drought 
having dried out the ground to such unusual depths 
that in many locations digging for worms has become 
too much of a job to be classed as a sport. But the 
absence of the normal amount of moisture in the soil 
is the occasion for concern with respect to more serious 
matters. Thus, the constructors of concrete highways 
in some localities have been alarmed at the possibility 
that the dry soil will draw moisture from the newly 
placed concrete to an extent that will leave an 
inadequate amount of water in the mix to effect com- 
plete hydration. Sprinkling of the subgrade preliminary 
to placing the concrete, has, of course, aggravated the 
problem of limited water supplies. 

This experience directs renewed attention to the im- 
portance of protecting concrete from the loss of water 
during the period of hardening. Whether this loss 
takes place by absorption, as in the rather unusual case 
cited, or through evaporation from the surface, the 
result is the same. The concrete will not develop its 
full strength if the water necessary for chemical action 
is not present. The problem is not solved by the use 
of a greater amount of water in mixing, since the excess 
water not required for hydration serves simply to 
leave voids in the concrete after it has been drawn out 
by evaporation or absorption. The only proper pro- 
cedure is to use only the required amount for mixing 
and then either protect the concrete from loss of water 
or compensate for such losses by sprinkling. 
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T IS doubtful if many roads have experienced as 
I serious difficulties in protecting their lines against 

the erosion of lateral streams as the Erie on its 
main line between Corning and Hornell, N. Y. Be- 
tween these points it is not only a question of carry- 
ing a deluge of water under the tracks from time 
to time, particularly in the spring and fall, but of 
greater concern, is the disposal of the tons of rock 
and debris carried by the water, which block the 
streams and choke culverts. At times the rock and 
debris are carried up over the railroad embankment 
and foul the tracks themselves. 

For more than 30 years the Erie has been forced 
to give special attention to the streams crossing the 
right-of-way in this territory, but it was not until 
the last few years that work was started on a large 
and comprehensive scale to provide permanent relief 
from the trouble which has been experienced. Pos- 
sibly the most interesting and effective detail of the 
methods which have been employed, and which are 
contemplated in a number of other instances, is the 
construction of timber dams, as many as 19 of these 
having been built in a single stream in an effort to 
produce a non-eroding grade. 


Flood Retard Work Has Many Phases 


Within the territory between Corning and Hornell, 
a distance of about 40 miles, the railroad closely 
parallels the north bank of the Canisteo river in a 
deep, broad valley which many water courses cross 
to enter the main river. For the most part 
these tributary water courses follow irregular 
channels down the steep side of the valley, and are 
practically dry except during periods of heavy rain- 
fall. As the drainage areas of most of these streams 
lie in rocky territory, where: run-off is rapid, a 
few hours of heavy rainfall transform an otherwise 
dry or tranquil stream into a gouging torrent carry- 
ing hundreds of tons of gravel, sand and shale with 
it to the low lands below. Here, in certain cases, the 
wash of the streams has been known to block the 
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Corrective measures, including 
revetments, a series of dams 
and concrete flumes and the 
planting of willows result in 
marked decrease in erosion 








natural channel and to send the water meandering 
in numerous new channels, while at other places it 
has at times so completely choked the waterway pro- 
vided by the railroad, that the water, still carrying 
tons of sand and stone, has surged over and down 
the tracks. 

Such a situation requires not only vigilance on 
the part of the railroad during and following storms, 
but causes delay to trains, damage to the roadbed 
and extensive clean-up work at times, as well as con- 
stant excavation work within the creek beds them- 
selves to restore their normal channels. At many 
of the streams, steam-shovel work by the railroad 
has been so extensive that for hundreds of feet each 
side of the tracks, the stream beds lie between high 
embankments of gravel and shale excavated from 
the stream. 

For a long time the problem in these streams has 
been recognized primarily as one of providing non- 
eroding grades. In order to do this the Erie adopted 
a plan of constructing a series of dams in the streams, 
upstream from the railroad, to impound the debris 
carried by the water, and thereby flatten out the 
channels between dams. Supplementing this work, 





Looking Down Through the Flume Carrying Obbe’s Creek 
Across the Right-of-Way 
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A Close-up View of One of the Timber Dams in Dean’s Creek 


which has already been completed in several streams, 
timber cribbing has been constructed at a number 
of points in the streams where the banks were sub- 
ject to severe wash; willows have been planted in 
the cribbing and along the edges of the streams to 
minimize the amount of wash, and in several cases, 
the alinement of the streams has been straightened 
to give the water a more direct route to the Canisteo 








Looking Down Toward the Railroad in Steven’s Creek. 
Showing Character of the Bed and High Banks of Exca- 
vated Material Along Sides 


river. At several points also, waterways have been 
enlarged and concrete flumes have been constructed 
under the tracks to speed-up the flow of the water 
and thereby minimize the tendency of material to 
deposit on the right-of-way. 


Brown’s Creek Exhibits Typical Characteristics 


In correcting conditions in a stream called Brown’s 
creek, just east of Adrian, N. Y., all of the important 
measures adopted by the Erie for small stream flood 
control have been employed. The work in this 
stream involved the construction of 16 timber dams, 
about 450 ft. of timber ‘crib bank revetment, a con- 
crete flume across the right-of-way, and the plant- 
ing of a large number of willows. 

To the casual observer, Brown’s creek, under 
normal conditions, would appear to be a peaceful 
hillside watercourse. It is narrow and only a few 
miles long, and its drainage area includes only about 
1Y% sq. mi. A study of the creek, however, is suf- 
ficient to convince one of its potential destructive 
force, even if evidence of this were not apparent 
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throughout its lower region. In the first place the 
general character of the hillside is rocky, overlaid 
at most points by a relatively shallow layer of earth 
and vegetation. The creek itself extends through a 
shale bed, and flows toward the railroad at right 
angles in an unusually straight course. Of most im- 
portance from the standpoint of its destructive action, 
however, is its steep grade, which, for about 2,700 
ft. upstream from the right-of-way, has an average 
fall of about 6.2 ft. per 100 ft. 

As a result of this combination of natural condi- 
tions, heavy, sudden or prolonged rainfall over the 
Canisteo valley invariably transforms this otherwise 
comparatively dry watercourse into a torrential 
stream. With the water comes tons of shale, gravel 
and earth, blocking the lower channel, piling up on 
the right-of-way, clogging the concrete slab under- 
pass under the roadway, and at times, surging up 
over the tracks. When this latter condition occurred 
it not only presented a hazard to the safety of train 
operation and interrupted traffic, but it left a washed 
roadbed covered for several hundred feet with a deep 
iayer of broken rock and gravel. 

The first step taken to correct this situation in 
recent years was to enlarge the opening under the 
tracks and to construct a concrete flume across the 
right-of-way, to speed up the movement of the water 
across the railroad property and thereby prevent the 
deposit of material. This improved conditions but 
was recognized as only the first step in a plan for 
securing permanent relief, which, it was apparent, 
involved fiow-retard work upstream. 

To retard the flow of water during freshets, it was 
planned to install timber dams across the stream, 
at such intervals as to produce a generally non-erod- 
ing grade. There was no intention of impounding 
the water at these dams, but rather, to arrest the 
movement of the rock to the height of each dam, 
and thereby build up a series of flattened grades 
and waterfalls. 

To achieve the desired results in Brown’s creek re- 
quired the construction of 16 dams. Depending upon 
the fall of the stream bed, these were made from 3 
to 5 ft. high and were located from 50 to 275 ft. apart, 
upstream from the railroad. The farthest dam is 
about 1,900 ft. from the railroad. This arrangement 
promised a two-per cent grade in the stream bed, 
which it was felt would be sufficient to minimize 
erosion. 

The dams themselves are generally more or less 
rustic structures, constructed from trees cut in the 

















immediate vicinity by bridge and building forces of 
the road. Essentially, they consist of a series of 
anchor posts placed across the stream, at right angles 
to the direction of flow, suitably fastened upstream 
by tie logs and made to support a dam facing of 
saplings. Specifications for the dams call for anchor 
posts nine inches in diameter at the top and six 
inches at the bottom. These posts are driven or dug 
into the stream bed to a depth of five feet, more or 
less, depending upon the height of the dams, in pairs, 
the various pairs being spaced four feet apart across 
the stream. The posts in each pair are placed nine 
inches apart in the direction of flow, providing a 
space between which is filled with saplings laid 
lengthwise across the creek. The outer ends of the 
saplings at each end of the dam are sunk deep into 
the side banks. The saplings range from about three 
inches to nine inches in diameter and as many 
lengths are used as are necessary to cross the creek. 


Dams Are Solidly Built 


Care is exercised in the construction of the dams, 
but primarily from the standpoint of giving them 
strength. All logs are spiked together at intersec- 
tions, and when the cross saplings have been placed, 
the tops of the two anchor posts in each pair are tied 
together securely by No. 10 wire. No attempt is 
made to make the dams waterproof; in fact, that is 
not desired, their sole purpose being to retain the 
broken rock and gravel which is carried down by 
the water, and thereby eventually raise the level of 
the creek bed above each dam. In some cases it has 
been found advisable to do some backfilling back of 
dams to prevent scour. 
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from the anchor posts at about the one-third points 
in the widths of the dams to trees along the banks, 
In some of the projects for larger streams now being 
considered, dams of second-hand bridge timber are 
proposed, using larger posts and timber instead of 
saplings, on account of the size of the structures, 

As a further precaution against scour of the creek 
bed immediately up or downstream from the dams, 
but more particularly on the lower side, and at the 
same time to assist in preventing their overturning, 
each of the dams is provided with an apron of logs 
placed closely together. The logs used in these 
aprons vary in size but are at least 18 ft. long. The 
downstream end of the apron is usually made at least 
five feet long, while the upstream end extends back 
to the base of the tie logs. Spiking logs, to hold 
the units of the apron together, are placed under the 
downstream end, near the end, and close to the 
anchor posts. The space between the apron on the 
downstream end and the sloping bed of the creek 
beneath it is packed with dry stones. On the up- 
stream end there is only one spiking log and this 
extends across the top face of the apron at the inter- 
section of the dam tie-logs with the apron. This 
provides a means for a spiked or bolted anchor for 
each tie log, and, therefore, when the apron is 
weighed down with stone, there is no possibility of 
the dam overturning. 


Cribbing and Willows Are Used Extensively 


In addition to the work in Brown’s creek, similar 
flood retard treatment has been completed in four 
other creeks, Gorton’s, Obbe’s, Dean’s and Crosby 
creeks, and work is considered or under way on at 
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2 
Dams indicated by heavy line 
and timber cribbing by dash line 


In order to give the dams stability and to enable 
them to withstand the first onrushes of water and 
stone, tie-logs are provided at each pair of anchor 
posts, which extend from near the tops of the posts 
to anchorages in the creek bed upstream. For this 
same purpose, the wider dams are guyed upstream 
by strands of scrap cable, the guys usually extending 


Drainage area 1.43 sq m. 


Situation at Brown’s Creek, Showing Remedial Measures Employed and Details of Structures 






least six others. While the dams form the principal 
feature in retarding the flow and wash in these 
creeks, a considerable amount of timber cribbing has 
been built along the banks of the creeks where the 
work is already completed, and considerable more 
of this type of bank protection is planned in work 
still to be undertaken. 
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The cribbing used is of a more or less common 
type of construction, with face posts sunk into the 
creek bed and with a series of headers and stretch- 
ers, the headers being extended back and buried 
in the bank. After a section of cribbing is com- 
pleted, it is filled with stone and creek gravel to hold 
it in place. 

Plant Willows 
To assist in solidifying the backfill in the cribbing, 


particularly at places where the wash is unusually 
severe, willow trees were planted in the top at in- 


tervals of about six feet. The roots of these trees not . 


only work their way downward through the back- 
fill and anchor into the creek bed, but also extend 
sidewise into the bank where they take a firm hold. 
Several thousand trees have also been planted di- 
rectly along the banks where no cribbing is pro- 
vided, and also in the creek bed itself, and have 
proved most effective, both in the action of the roots 
in holding the creek bed intact, and in the flow re- 
tard action of the branches and foliage during high 
water. 

For this purpose white willow is used, both be- 
cause of its heavy fibrous roots, which are often two- 


thirds as great in extent as its branches and foliage,. 


and because of its hardy nature and ability to grow 
in poor soil. Planting of the willows has proved so 
effective in the work thus far that other extensive 
plantings are contemplated in the work still to be 
done. 

The willows are usually set out during the spring 
just after the frost is out of the ground and before 
the sap begins to run. The individual set-outs are 
healthy shoots cut from trees which have already 
established themselves, the shoots being from three 
to four feet long and having stalks from ¥% in. to 
3% in. in diameter. 

Planting of the willows consists merely of the 
driving of a steel bar into the ground or loose rock 
to a depth of two or three feet and inserting the 
shoot. With no more careful planting than this, 
about 80 per cent of the willows set out by the 
Erie have taken hold and grown. Under average 
conditions of soil the trees grow about ten feet-in 
height a year, but ati most places they are kept 
pruned back to 15 or 20 ft. in height so as to stimu- 
late the growth of their roots. 


Concrete Flumes Assist Flow 


In a further effort to improve the conditions in 
certain of the creeks, the channels have been straight- 
ened and given a more direct flow to the right-of-way, 
openihgs under the tracks have been enlarged, and, 
at several points, concrete flumes have been con- 
structed, or are planned, leading directly into the 
opening under the tracks, and extending either up- 
stream or both ways from the opening. At Obbe’s 
creek, where one of these flumes was constructed in 
connection with a change in the alinement of the 
creek and where a concrete slab bridge was built over 
the new waterway, the flume extends the full length 
of the bridge abutments under the tracks and for 
about 107 ft. upstream to an opening under a high- 
way bridge. 

Directly under the roadbed, this flume is formed 
by the abutments, and by a concrete pavement in 
the stream bed, which is sloped downstream on a 
two per cent grade. Above the bridge opening, 
which is 18 ft. wide, the flume is formed by two con- 
crete side walls, carried down to a suitable founda- 
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tion, and a concrete slab floor, 4 ft. 6 in. below the 
tops of the walls. This section of the flume is on 
an easy curve to conform with the new alinement 
of the creek, has an 8.5 per cent grade, and is the 
same width as the bridge opening, except at its upper 
end where it is widened out to 30 ft., the width of the 
highway opening. Details of the flume construction 
are shown in the accompanying sketch, which also 
includes a location plan. , 

Through these various methods the Erie plans to 
correct the adverse creek conditions between Corn- 
ing and Hornell. That it will succeed is evidenced 
by the improved conditions which now exist in those 
creeks where the work has been completed. All of 
the flood control work is being carried out under the 
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Plan and Details of Flume Carrying Obbe’s Creek Across 
the Right-of-Way 

Top—General layout plan of creek change and new concrete flume 


Center—A section through the flume. Bottom—Half section and half 
elevation of new waterway showing paved stream 














general direction of J. C. Patterson, chief engineer 
maintenance of way of the Erie, and I. H. Schram, 
engineer maintenance of way, at Hornell, except in 
the case of two or three of the larger creeks, where, 
because of the magnitude of the work required, it is 
being handled by the engineering department under 


G. S. Fanning, chief engineer. All of the work be- 
ing handled by the maintenance department is being 
done by the division bridge and building forces under 
B. Blowers, division engineer. 



























HE completion 

of a 675 mil- 

lion-gallon res- 
ervoir by the Atchi- 
son, Topeka & 
Santa Fe_ near 
Galesburg, IIl., not 
only insures a 
greatly increased 
supply for the wa- 
ter station at that 
place, but also pro- 
vides water of bet- 
ter quality. Prior 
to the completion 
of the new reser- 
voir, the railway 
secured its water 
for locomotive use from a dug well, 20 ft. in diameter 
by 75 ft. deep, located within the city limits, 
but the stopping of long trains for water near this 
well was objectionable because it entailed the block- 
ing of several street crossings. However, the main 
objection to the well-water supply was its quality. 
Even though subjected to treatment, so much diffi- 
culty was experienced by enginemen in handling 
heavy trains that it was decided that a reservoir sup- 
ply would be the only means of overcoming these 
train operating difficulties. 


The Intake Tower 


Select Site Four Miles Away 


A reservoir site was selected on Henderson creek 
about two miles west and four miles north of Gales- 
burg. The drainage area at this point measures 8% 
sq. mi. divided about equally between grass and cul- 
tivated land. Just prior to making plans for the reser- 
voir at this location, measurements of the discharge 
of a heavy flood indicated a runoff of approximately 
1,000 sec. ft. per sq. mi. which is somewhat more than 
is ordinarily provided for in reservoir spillway de- 
signs in this territory. However, the spillway finally 
settled on was designed to meet this extreme condi- 
tion. The water depth at the dam below spillway 
level is approximately 40 ft. and the reservoir when 
filled covers approximately 145 acres. 

The dam is of earth-type construction, 870 ft. long 
by 18 ft. wide at the crown, and has a total height 
above creek bed of 50 ft. with slopes of 3 to 1 on the 
upstream side and 2 to 1 on the downstream side. The 


Reservoir 


Replaces Well 
at Galesburg 


Supervisor of Water Service, Atchison, Topeka & Santa Fe, Topeka, Kan. 
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water side is protected with 12-in. stone rip rap placed 
on a 6-in. cushion of pea gravel. A reinforced con- 
crete corewall 12 in. thick resting on a 24-in. con- 
crete footing was built into the dam simultaneously 
with the earth fill and a water-puddled clay core about 
five feet thick was placed on each side. 


A Concrete-Lined Spillway 


The spillway is of reinforced concrete construction 
550 ft. long and trapezoidal in section, the side slopes 
being laid on a 1 to 1 slope with a vertical height 
above spillway channel of seven feet. The channel is 
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Map of the Dam and Spillway Site 















Santa Fe obtains water 
of better quality by 
impounding surface 
supplies—Pumps 
under remote 
control 








laid on a six-per cent grade with a 

vertical drop of seven feet at the 

lower end into a cushion box designed 

to dispel the high velocity and permit 

the water to flow to a highway bridge 

a short distance below at no increase 

over the original natural flow. The 

spillway, which is 240 ft. wide along 

the crest of the ogee entrance weir, 

tapers to a width of 50 ft. just above the cushion box 

and increases to a width of 240 ft. at the discharge. 
The intake tower is of reinforced concrete and has 

a 7-ft. inside diameter and walls 14 in. thick. Eight 

feet below spillway level there is a 12-in. inlet pipe 
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Airplane View of the Reservoir 


equipped with a strainer and a valve and below this at 
approximately seven-foot intervals there are three 
similar inlets. A 24-in. cast iron pipe is laid under the 
dam from the intake tower to a point well beyond the 
toe of the downstream embankment slope. This serves 
as a drain for the reservoir and also as part of the 
suction line to the pumps, there being valves at both 
ends of this line. A 10-in. cast iron pipe connects 
into this 24-in. line approximately at the bottom of 
the lower embankment slope and extends for 275 ft. 
parallel with the center line of the dam to the pump 
pit, the floor of which is at an elevation 22 ft. above 
the creek bed. The pump house consists. of a con- 
crete pit 14 ft. deep, measuring 13 ft. wide and 18 ft. 
long inside, and having a brick superstructure and a 
timber subfloor below the frost line to protect the 
pumps against freezing and permitting operation by 
remote control. 


Remote-Control Operation 


The pump house is equipped with two centrifugal 
pumps, each with a capacity of 500 g.p.m. and driven 
by 40-hp. electric motors. They are started and 
stopped by remote push-button control from the coal 
chute two miles west of Galesburg, where a new wa- 
ter station was established. This station is approxi- 
mately four miles from the pump house. The pumps 
work against a static head of 75 ft. plus a friction 
head of 70 ft. resulting from the flow through the 
10-in. discharge line. The operation of the pumps 
by remote control has proved very satisfactory. No 
pumper or attendant is employed at the reservoir, but 
water service men from division headquarters inspect 
the pumps once every two weeks to be sure they are 
operating satisfactorily. All pumping units are ball 
bearing and need lubrication not oftener than once 
every three months. 

In designing the pump pit it was believed that 
pumping equipment and water piping in a pit 14 ft. 
deep would not freeze. However, experience during 
the first cold weather indicated that additional pro- 
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tection against freezing would be necessary. Conse- 
quently, the lower part of the pit below ground frost 
line was covered with timber and insulating board 
which are kept in place in cold weather and opened 
during the summer months. 


The New Service Facilities 


The discharge pipe line from the pump house to the 
water tanks at the Santa Fe tracks consists of ap- 
proximately 20,000 ft. of 10-in. Class C cast iron pipe. 
The storage is provided by two 24-ft. by 60-ft. stand- 
pipe tanks, both of which had been moved from the 
old water plant at Galesburg. At present both tanks 
are used for storage purposes, but one of them is 
equipped for treating water in case this becomes 
necessary. Samples of reservoir water are analyzed 
from time to time to note the change in the quality. 
The table shows the changes in the content of dis- 
solved solids that have taken place since the reservoir 
was completed on July 18, 1929. So far, enginemen 
report good locomotive performance with the use of 
this water without treatment. However, the question 
as to whether or not it should be treated is being 
carefully watched and analyzed. 


Grains per U. S. Gallon 


Calcium sulphate ......... Y H 2 
Magnesium sulphate 
Calcium and magnesium 
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Calcium carbonate ....... 5.0 fe 75 10.7 ra | 
Magnesium carbonate .. 1 2.8 1.9 2.3 2.4 
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chloride 
sulphate 
carbonate 


Sodium 
Sodium 
Sodium 
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Solids 


Alkalinity 
Suspended matter 


The water tanks are located approximately 300 ft. 
from a 500-ton concrete coaling station where there 
are two 12-in water columns from which westbound 
and eastbound engines can take water and coal at the 
same time. The pipe line from the tanks to the water 
columns is 16-in. Class D cast iron. 

A comparison of the cost of producing water with 
the new plant with that incurred in pumping water 
from the old well by steam indicates a considerable 
saving as shown by the following statement which 
does not include overhead and investment charges. 
The statement also shows that when water of good 
quality was to be had at Galesburg more water was 
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taken, thereby reducing the demand for water at the 
stations both east and west of this location. 


Monthly Water Usage and Cost for the Year Prior to Plac- 
ing the Reservoir in Service on July 18, 1929 
Average for One Month 








Cost 

Production ost per 1,000 Gal. 
DGOGOOO OAS Visescivssnessscessccsconcecsurascennal $359) 64 $0.104 
OMI COBY eaciccenninnnistenisccrirechntsicscoese 0.092 
ORAL ADEE COO BA oo sssczncseccatacecveepere arse eacize 0.196 


Monthly a Usage and Cost for the Year Subsequent 
eee: the Reservoir in Service 
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Cost 

Production Cost per 1,000 Gal. 
STOMA, <ckiecs-nto Aste aeseacamies $177.56 $0.046 
DRC CBAC acs csncnsss. esstcsperatsecruunis ses 0.000 
Total per 1,000 gal 0.046 


In connection with building the Galesburg reser- 
voir, it was necessary for the railway to build 1% 
miles of new road and improve % mile of private 
road to the state highway department’s standard and 



























The Coaling Station and Water Tanks 


also make two minor road changes in order to secure 
the closure of one cross road flooded by the reservoir. 

The field work in connection with this project was 
handled under the direction of T. H. McKibben, di- 
vision engineer, Chillicothe, Ill. The preparation of 
the plans, together with supervision of construction, 
was handled under the direction of H. W. Wagner, 
chief engineer, W. A. Guild, assistant chief engineer, 
and the writer. 
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Culverts Are Siphons 
on This Branch Line 


*a GRADE line lower than the high-water level at 
culverts, a concrete gateway through a dike 20 

ft. high, 57 corrugated iron pipe culverts aggregating 
2,100 ft. in length, and grading averaging only about 
6,200 cu. yd. a mile, are the most important features 
of construction of a novel 14-mile branch line which 
the Southern Pacific recently completed in California. 
This line was constructed to meet the transporta- 
tion requirements of the River Farms Company of 
California and adjacent fruit and grain lands. The 
River Farms comprise a strip of reclaimed marsh 
land averaging about 2%4 miles in width and extend- 
ing along the west side of the Sacramento river from 
Knights Landing, Cal., north about 20 miles. This 
land has been brought to a high state of agricultural 
development by an extensive system of dikes and ir- 
rigation and drainage ditches. It is protected from 
the river during the flood season by dikes, with sec- 










A View of the Concrete Gateway Through One of the 
Second-Line Dikes 


ond line protection by a series of cross dikes which 
prevent the general flooding of the territory in the 
event of the failure of the main dike. Also, owing 
to the fact that crops are rotated in this region, addi- 
tional dikes are required to confine the irrigation wa- 
ter to restricted areas in which rice is cultivated. 

The new line extends from a connection with the 
Woodland-Marysville branch of the S. P. at Knights 
Landing, on the Sacramento river, north about 14 
miles to Boyers Landing, also on the river. An un- 
usual condition arose from the fact that the irrigation 
ditches in this territory are constructed in such a 
manner that the surface of the water is normally 
higher than the surrounding territory, and in order to 
avoid high embankments the grade line of the track 
was constructed on a level lower than that of the 
high water in the ditches and this water was then 
siphoned under the track. All of the smaller open- 
ings consist of Armco corrugated iron pipe, some as 
large as 48 in. in diameter. 

The headwalls and wingwalls of these openings 
are designed to provide a free board of 1% ft. above 
the high-water level in the ditches and they are, there- 
fore, somewhat higher than the track. The soil which 
was available for grading is of such a character that 
it cannot be maintained in an embankment which is 
partially submerged and for this reason it was neces- 
sary to design the end walls so as to cover the entire 
cross section of the stream. These walls are con- 
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structed of plain concrete and the details of the de- 
sign were, of course, altered to suit the conditions ob- 
taining at the particular location. 

One of the culverts was equipped with a Calco 
slide gate in order that the flow of water in the ditch 
could be regulated at will. This gate consists of a 
metal diaphragm covering the inlet to the culvert, 
which slides vertically on a frame and is raised and 
lowered from the top of the headwall by means of a 
wheel on the end of a long shaft. In addition to the 

















The Headwalls of the Culverts are Higher than the Grade 
Line of the Track 


pipe culverts, four creosoted pile bridges totaling 525 
ft. in length were installed on the line for crossing 
the larger channels. The grading on this line was 
extremely small, amounting only to 87,000 cu. yd. 

The dike in which the concrete gateway was con- 
structed is one of the second-line dikes which were 
mentioned above and, of course, is of service only in 
case of a break in the main river dike. Rather than 
carry the track over the dike by means of a costly 
fill, it was decided to construct a gateway through it 
that could be bulkheaded quickly in the event of a 
break in the main dike. The design of gateway ulti- 
mately adopted consists of two U-type abutments of 
plain concrete, 18 ft. apart and connected by a low 
wall, also of plain concrete, over which the rails were 
laid. Notable among the features of this gateway is 
the entire absence of reinforcing in the concrete in 
any form. 

The construction of the line was commenced early 
in the spring of 1929 and, since it was necessary to 
provide transportation for fresh fruit early in the 
season, the work was rushed and the line was turned 
over for operation 85 days after the grading was 
commenced. The project was carried out under the 
general direction of G. W. Boschke, chief engineer, 
to whom we are indebted for the information appear- 
ing in this article, and the field work was in charge 
of A. E. McKennett, construction division engineer. 


A Near-East Controversy.—Although all interested 
parties are generally agreed, acording to Department of 
Commerce reports, that the government of Irak, as at 
present constituted, might well own and operate its own 
railways, final settlement of the question has been 
delayed because no agreement has been reached con- 
cerning the price which the Irak government should pay 
to Great Britain for the lines, equipment and rolling 
stock built and installed as war measures by the British 
Army of Occupation, and still owned by the British 
government. The inability of the two governments to 
agree is delaying the commercial progress of Irak. 


















How to Secure 


fficient Operation 


From a Motor Car 


A discussion of those practices that will reduce the cost 
of running and prolong the life*+ 


By C. R. KNOWLES{ 


HE modern roadway motor car is not a compli- 

cated machine and its operation does not call for 

any unusual mechanical skill. At the same time, 
if a car is to render efficient service it must be given 
the same intelligent care in operation that is neces- 
sary with any piece of machinery. Motor cars are 
frequently subjected to abuses in service that not 
only reduce their efficiency but increase the expense 
for repairs and shorten their life. 

The average annual expense of maintenance of a 
roadway motor car equals from 25 to 30 per cent of 
its first cost. This is a reflection on present methods 
of operation. Asa rule, railway expenses are watched 
very closely, and carelessness that results in loss or 
damage to property in amounts as small as $5 or $10 
generally calls for criticism. Motor cars appear to be 
an exception to the rule, however, as the careless 
operation of a motor car that causes an unnecessary 
expense of from $100 to $150 is not at all unusual and 
is apparently accepted without question in many 
cases. 

A roadway motor car should have a life of from 
eight to ten years, while the periods between shop- 
ping should vary from two to four years, depending 
= This is the eighth of a series of 12 or more articles on the Care and 
Operation of Motor Cars, the first of which, on the Place of the Motor Car 
in Railway Work, appeared in the January issue, page 5, the second on the 
type of Motor Car, in the February issue, page 54, the third, on the 
Motor Car Engine, in the April issue, page 158, the fourth, on How a 
Motor Car Is Built, in the May issue, page 214, the fifth, on Proper 
Lubrication, in the June issue, page 248, the sixth, on Ignition, in the 
July issue, page 295, and the seventh, on the Care of Motor Cars, in 
the August issue, page 339, 

+ Copyright 1930, by Simmons-Boardman Publishing Company. 

t Mr. Knowles is in charge of the operation and maintenance of motor 


cars and other gasoline-operated work equipment on the Illinois Central 
System. 


Good Operation Keeps the Car Out of the Shop 


upon the service required of it. Instances are not at 
all uncommon where cars have been in use for five 
years without being shopped, and a number of cases 
have been reported where cars have been in use for 
as long as nine and ten years without general repairs. 
The fact that these cars give long years of uninter- 
rupted service without extensive repairs is not a mat- 
ter of chance. It is the result of careful, intelligent 


lf the Gasoline Tank Is Refilled at the End of the Day’s 
Work the Car Will Be Ready for Emergency Use 


operation. It is hardly to be expected that every car 
can be operated for eight or ten years, or even five 
years, without general repairs, but there is certainly 
room for improvement in the methods of operation 
of most motor cars. 


Operation of the Car 


The first requirement in the efficient operation of a 
motor car is that it shall be in charge of a competent 
employee. He should be thoroughly familiar with 
its proper operation and responsible for its condition 
at all times. Other employees should not be allowed 
to operate the car if it is possible to avoid it. The 
indiscriminate operation of a motor car by different 
men without regard to their ability or knowledge of 
the car invariably results in poor operation and 
increased cost of maintenance. Where a car is used 
by a gang it is, of course, preferable that the foreman 
operate the car, but in any event it should be his duty 
to see that the car is not abused and that the regula- 
tions regarding its operation are adhered to strictly 
from the dual standpoints of efficiency and safety. — 

Modern motor cars are designed and built to give 
satisfactory, continuous service. Whether they 'do or 
not depends very largely upon the operator and the 
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This Car Was Wrecked by Racing the Engine 


care the car receives. Regardless of the type or make 
of car, its usefulness and durability and the satisfac- 
tion and economy derived from its use can be 
increased by giving it proper care and attention. The 
proper care of a motor car includes not only the pre- 
vention of abuses to the car resulting from rough 
handling, as in placing it on and off the track, but 
also such details as proper lubrication, keeping bolts 


and nuts tight, the adjustment of certain parts, minor 
repairs, careful operation and the protection of the 
car when not in use. 


Never Race the Engine 


It is the practice of many operators to race the 
engine on a car of the free-running type to warm it 
up. This is an extremely bad practice that has ruined 
more engines than have ever been worn out in actual 
service. When engines are allowed to race they may 
be running more than double the rate of speed for 
which they are designed. This causes excessive bear- 
ing pressure and abnormal strains, with resultant 
failures. The racing of engines also increases the fuel 
and oil consumption and the wearing of parts and 
Shortens the life of the engine. Excessive speed of 
operation of the car should be avoided, not only be- 
cause it is unsafe but also for the reason that it causes 
excessive vibration and loosens bolts, which causes 
the parts to get out of line, and in turn leads to a gen- 
erally unsatisfactory condition of operation and 
increased cost of maintenance. 

The complete wrecking of engines is not at all 
uncommon and is nearly always caused by the con- 
necting rod becoming disconnected, owing either to 
loose bolts or to worn bearings. Almost all accidents 
of this kind can be prevented if proper care is exer- 
cised, as the engine will always give notice by knock- 
ing before wrecking itself. If the car does not sound 
or act right, the trouble should be investigated at 
once as this will often prevent serious damage and 
delay and frequently an accident that may result in 
personal injury. 

Cooling systems of motor-car engines require little 
care, as arrule. This is particularly true of air-cooled 


engines as the cooling effect is dependent upon main- 
taining a free circulation of air about the cylinder. 
The cooling systems on water-cooled engines must be 
kept supplied with the required amount of water. 
Where the cooling system is not of the anti - frost 
type, the necessary precautions must be taken to 
prevent freezing in cold weather. It is a good practice 
to drain the system whenever possible. Where this is 
impractical, an anti-freezing solution may be used. 
A solution of one quart of denatured alcohol to four 
quarts of water will prevent freezing at a temperature 
of 15 deg. F. above zero; two quarts of alcohol to the 
gallon of water will prevent freezing at 10 deg. F. 
below zero. 


Freezing Mixtures 


Amount of Alcohol to Add 


Freezing Temperature in F _to. 
to Each Gallon of Water 


Degrees Fahrenheit 
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Additional alcohol must be added from time to 
time to make good the loss through evaporation. 

Proper care should always be exercised in throwing 
the load on engines when starting cars with free run- 
ning engines. Never race the engine and throw the 
load on suddenly with any type of drive as this 
throws excessive strains on the driving mechanism 
and engine. 

Avoid Excessive Pressure 


The pressure on friction disc drives should be just 
sufficient to drive the car without slipping. Greater 
pressure causes loss of power and excessive wear on 
bearings. More pressure is necessary in starting than 
in maintaining speed after starting and the pressure 
should be reduced after the car is under way. 
Clutches should always be placed in gear carefully to 
avoid strains due to the car starting with a jerk. 
Where variable speed transmissions are used, cars 
should always be started in first or low speed. 

Where belt-driven cars are in use, care should be 
used in applying the tension to belts. The belt should 
be just tight enough to pull the load. One manufac- 
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Underground Storage of Gasoline Prevents Fires and 
Waste 


turer states that the maximum combined tension on 
both the tight and loose side of the belt, and including 
the natural driving torque of the engine, should be 
about 300 Ib. for a six-horsepower engine. Excessive 
tension on the belt overloads the engine, creates un- 
necessary friction and increases the fuel consumption 
and the wear on the engine. Some engines are 
equipped with tension springs on the shifting lever 
to equalize the strain on the belt and avoid excessive 
tension. 


Fuel for Motor-Car Engines 


Ordinary commercial gasoline with a flash point of 
50 to 60 is the most satisfactory and economical fuel 
for motor-car engines. Experiments have been made 
with cheaper grades of fuel such as kerosene and dis- 
tillates but they have not proved to be practical in 
operation. High-test gasoline has also been used to 
some extent, especially for priming engines in cold 
weather. It is higher in cost than commercial gaso- 
line and there is no advantage in its use, if proper 
methods of winter operation are followed. 
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The distribution of gasoline for motor cars varies 
with local conditions. Where supply cars or trains 
are operated, the gasoline is delivered direct by the 
stores department. In other cases it is deliverd by 
the oil companies in tank wagons and is sometimes 
shipped by freight in drums. Some roads deliver 
gasoline ready mixed with lubricating oil for use in 
two-cycle engines. This is desirable where practical 
as it eliminates the necessity for mixing the gasoline 
and oil in the field and simplifies the problem of 
engine lubrication. 

The gasoline is usually stored at motor-car houses 
and gang headquarters in 50-gal. steel drums or in 
underground tanks equipped with gasoline pumps. 
The latter method of storage is preferable as the fire 
hazard is reduced and there is less waste and loss 
through evaporation. When gasoline is carried in tool 
houses, it should be kept in steel drums or in an 
approved storage tank. Pumps on underground tanks 
and faucets of storage tanks should be kept locked, 
and plugs in drums should be screwed in tightly to 
prevent loss from theft. Cans containing gasoline 
should be placarded to indicate that they contain 
inflammable material. 


Avoid Waste of Gasoline 


Gasoline is one of the principal items of expense 
in the operation of motor cars. Economies in its use 
are possible in many ways. A great deal of gasoline 
is wasted by careless handling, as in drawing it from 
a drum, transferring it from one can to another or in 
filling fuel tanks on motor cars. Gasoline spilled in 
this manner is not only wasted but creates an added 
fire risk as well. Gasoline is very volatile and if a 
drum or can is left open, the loss through evaporation 
is rapid. Washing the hands and pieces of machinery 
in gasoline is also a wasteful practice. 

Perhaps the greatest waste of all in the use of gaso- 
line is caused by the improper operation of the en- 
gine, or the adjustment of the carburetor. The speed 
of the engine should be controlled by the throttle and 
the throttle valve should, not be open with the spark 
off. The engine will consume as much gas while 
coasting with the throttle open and spark off as it 
will under load. Retarding the spark to reduce speed 
consumes an abnormal amount of gasoline and tends 
to overheat the engine and form carbon deposits. 
Improper adjustment of the carburetor is also a pro- 
lific source of waste; it should be properly adjusted 
by the motor-car maintainer, and should not be tam- 
pered with by anyone not familiar with its operation. 


Operating in Winter Months 


Gasoline does not vaporize readily at low tempera- 
tures; therefore, greater care is necessary in starting 
a gasoline engine during the winter months, particu- 
larly as regards the condition of the engine. Slight 
defects in the engine, such as loss of compression, 
and particularly in the carburetion and ignition which 
would not be noticeable in warm weather, will some- 
times cause trouble in starting during cold weather. 
Batteries which have been partially exhausted may 
be the source of the trouble rather than the gasoline. 
For example, the amperage of a dry cell battery will 
probably drop from 30 to 10 or 15 after several 
months’ use, while under the influence of extremely 
cold weather it may drop to zero and as a result no 
spark will be obtained. Such a battery can be made 
effective temporarily by warming it. 

The condition of the timer contacts is also of im- 








ss = a F = CD TD CD 


=a ve Se FCO Se 












Vol. 26, No. 9 


portance. A short timer contact or a dirty timer may 
work satisfactorily in the summer time, but it is liable 
to cause trouble in starting a cold engine in the win- 
ter time. The spark coil, carburetor, spark-plug elec- 
trodes and magneto should be properly adjusted at all 
times, but these measures are of greater importance 
in cold weather ; if particular attention is given to the 
question of ignition and carburetion during extremely 
cold weather, complaints in regard to the quality of 
the gasoline will be overcome. 

A few simple rules for operating motor cars in 
cold weather are given, which, if followed, will elim- 
inate much trouble and delay, particularly in starting 
the engine. Immediately preceding the winter season, 
the motor car repairman should inspect all motor 
cars and perform the following work: 


Ignition Inspection 


1. Test batteries and remove all cells registering below 10 


amperes. 

2. Renew any defective wiring. 

3. Test spark coils for leakage, renew any defective points, 
and at the same time adjust the tension to equal the battery 
current. 

4. Inspect timers, renewing any defective parts and making 
sure that the maximum duration of contact is secured. 

5. On magneto-equipped engines, the interrupter points should 
be dressed or renewed, collector and ground brushes properly 
seated and armature bearings lubricated with an oil of the right 
consistency for cold weather. 

6. Spark plugs should be adjusted to the proper gap and any 
with broken or cracked porcelains removed. 


Engine Inspection 


1. On four-cycle engines carefully check and adjust intake 
and exhaust valves. _ ; 

2. Remove any foreign substances in the carburetor bowl or 
sediment bulbs, making sure that the screen is free from 
corrosion. 

3. Renew any parts of the carburetor which may be worn and 
apply any needed gaskets. 

4. Inspect carburetor and manifold connections, making sure 
that they are properly gasketed and do not leak, ; 

5. On two-cycle engines, inspect the side or main bearings and 
renew or repack as the case may require. 

In extreme cases, it may be necessary to warm the 
engine or intake manifold. This should never be done 
with an open flame, and if any heat is applied it 
should be done by filling the hopper or radiator with 
hot water, or by applying hot bricks, stones, or bags 
of sand to the intake manifold and carburetor. If the 
engine, carburetor and ignition system are kept in 
proper condition, it will rarely, if ever, be necessary 
to resort to these measures. 


Direction of Operation 


The question as to which end of a roadway motor 
car should be run forward has long been a subject of 
discussion among both manufacturers and operators. 
All cars are equipped with a tight and a loose wheel 
on one axle. The chief point of discussion is whether 
the loose wheel should be in front or behind. As the 
car is driven from the axle with both tight wheels, 
the position of the loose wheel also determines 
whether the car is front or rear drive. No set rule 
for direction of operation can be established, however, 
as the motor cars of different manufacturers and even 
different cars of the same make operate in some cases 
with the loose wheel forward and in others with it in 
the rear, while some manufacturers maintain that 
their cars will operate equally well in either direction. 
Where the bearing of the loose wheel is well fitted 
and there is no possibility of poor alinement or play, 
it is quite as safe on the front end of the car as on the 
tear. Whether the loose wheel is run front or rear 
special care should be exercised to insure that it is in 
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correct alinement and that there is no play or lost 
motion. 

The position of engines on motor cars determines 
the front end to a certain extent, as the car should 
be operated in the direction that will insure the great- 
est circulation of air about the cylinder of the engine. 
Where water-cooled engines are equippd with radi- 
ators or condensers the front end of the car is def- 





A Fine Screen in Funnel Strains Out Many Fuel Troubles 


initely fixed by the position of the radiator. Cars 
should, of course, be run in the direction specified by 
the manufacturer as this contemplates the most effi- 
cient operation. 


Rules for Motor Car Operation 


The following rules have been drafted as represent- 
ing good practice in motor car operation: 

(32) One man should be responsible for the operation of the 
car and for its condition. Divided responsibility invari- 
ably results in neglect and poor operation. 

(33) Do not race the engine, particularly when cold. More 
engines have been ruined by racing than have been worn 
out in use. 

(34) Stop and examine the car carefully if knocking or 
strange noises are heard while running. It may indicate 
serious trouble with the engine or car. 

(35) Keep the cooling system of a water-cooled engine sup- 
plied with clean water. 

(36) Drain the water from the cooling system of a water- 
cooled engine when it is necessary to prevent damage 
from freezing. 

(37) Use care in starting cars with free-running engines; 
apply the power gradually and avoid jerky starting. 

(38) Do not apply more tension to belts than is required, as 
excessive tension overloads the engine, creates friction 
and increases fuel consumption. 

(39) Avoid waste of gasoline by using care in its handling, 
and in the operation of the engine and the adjustment of 
the carburetor. 

(40) Follow special rules regarding the condition of the engine 
and ignition system for winter operation, and avoid 
trouble in starting and running the car. 

(41) Do not run car backward when possible to avoid it: if 
necessary to back up run slowly and turn the car at first 
opportunity. 



















Throwing Out the Old Rail 


RODUCTION is the keynote of the organiza- 
tion and methods for laying rail which have been 
developed by the Chicago, Milwaukee, St. Paul 

& Pacific during the past five years. At the same 
time every precaution is taken to insure that insis- 
tence on greater production does not result in lower- 
ing the standards of doing the work. In fact, the 
opposite is true, for, through the better supervision 
and more intensive attention to detail which the pres- 
ent plan makes possible, it has been demonstrated 
that the results in quality of work and decreased 
costs are greatly superior to those which were ob- 
tained under the methods in vogue before the present 
plan was adopted. 

Under this plan, an average of more than 20,000 
lin. ft. of rail, including frogs and switches, is being 
laid daily by a single gang and is left ready for oper- 
ation at full speed after an interval of 12 hours and 
the passage of a few trains to settle the tie plates. 
Since the present system was adopted, the cost of 
laying rail on this road has declined progressively, 
until, so far this year, the cost per mile is only 50 
per cent of that in 1926, the first year the plan was 
effective. In that year, however, a decrease of 20 
per cent was effected, as compared with the cost of 
laying the rail under the older practice which had 
been followed for many years. From 500 to 600 miles 
of rail are laid annually by the three gangs which 
are organized for this work. 

Briefly, the plan consists of organizing a limited 
number of system rail gangs, ranging in size from 
150 to 175 men each, to replace the numerous division 
gangs used heretofore. These gangs are equipped 
with a full complement of power tools for every 
operation that can be done by machine equipment. 
They lay all of the rail provided for in the annual 
rail program for the entire system. During the time 
that a gang is on any division, it is placed under the 
jurisdiction of the division officers. As soon as it 
completes its work, however, it is moved to another 
division and continues thus throughout the season 
without a break in its organization. These gangs 
are used exclusively for laying rail and never are 
assigned to other work, while a skeleton organiza- 
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speed up work and reduce 
costs without lowering 
quality of work 














Removing the Tie Plates, Driving the Tie Plugs and Clear- 
ing Away the Ballast for the Adzing Machines 


tion is maintained during the winter to provide the 
nucleus for the next year’s forces. 

Heretofore, the greatest obstacle to the use of ma- 
chine equipment for laying rail had been the number 
of gangs to be equipped. Under the former prac- 
tice, each division organized its own rail-laying force, 
whether it had much or little rail to lay. When the 
rail was laid, the gang was transferred to other work 
or disbanded. As a result, there was little or no 
economy in providing power tools which would be 
used during only a limited period of the year; in 
many cases for too short a time to pay the carrying 
charges. The present practice permits this type of 
equipment to be used intensively throughout the en- 
tire working season, thus making it economical to 
provide the smaller number of gangs with a full 
complement of such machines. 


Reason for Changing Practice 


It is of interest, however, that, although the ques- 
tion of the economic benefits to be derived from 
equipping larger gangs with power machines was an 
important factor, the basic reason for changing the 
established practice in laying rail on this road was 
entirely different. The fundamental reason for this 
change was the difficulty experienced in getting sat- 
isfactory deliveries of the materials incidental to 
laying rail. 

Experience had shown that under the system of 
division rail gangs, it was not uncommon for some 
of the divisions to be delayed unreasonably in their 
work by a shortage of certain materials, such as 
spikes, bolts, angle bars, tie plates or frogs and 
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switches, while other divisions had already distrib- 
uted their quota of same of these items, but were 
short of other materials with which the first men- 
tioned divisions were amply supplied. With a large 
number of division gangs laying or ready to lay rail 
at the same time, the situation frequently became 
intolerable, the season’s program was disorganized 
and maintenance costs were out of proportion to 
the work accomplished. 


Conflicting Demands for Material 


The stores department, which was responsible for 
delivering this material, was not wholly to blame for 
the situation, since it was making deliveries in ac- 
cordance with requisitions and endeavored to do so 
in the sequence in which they were received from 
the divisions. Manifestly, this department was not 
in position to discriminate between the various di- 
visions as to the relative importance of their require- 
ments, particularly when several of them were insist- 
ing simultaneously on immediate shipments of the 
same classes of material. If stocks at the storehouse 
became depleted, the only recourse was to delay the 
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work until the necessary materials could be 
obtained. To remove this obstacle to the effi- 
cient use of the gangs organized locally to lay rail 
aud to provide for a more dependable system of de- 
livering the incidental materials needed for laying the 
rail, as well as to create an organization which could be 
equipped with power machines with the assurance that 
these tools would be used intensively throughout the sea- 
son, thus justifying their purchase, it was decided 
to organize a limited number of large gangs and 
employ them exclusively in laying rail. As the plan 
has been perfected, from 500 to 600 miles of rail 
are laid annually by three gangs, two on the lines 
east of Mobridge, S. D., and one on the lines west 
of Mobridge. 

The rail program for the ensuing year is prepared 
and authorized for the system late in the fall or early 
in the winter in the usual manner. As soon as this 
authorization is given, the engineer maintenance of 
way prepares a time and place schedule for each 
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gang for the entire year. This schedule includes all 
of the divisions affected by the rail program for the 
year. It shows for each division the territory upon 
which the rail is to be laid, the weight of the rail, 
the time of starting the work, the time the gang will 
be at every station, the time of completion, the size 
of the gang and the name of the roadmaster in charge. 
‘This information is supplied to each of the divisions, 
to the stores and purchasing departments, and to 
each of the gangs for the territory it is to cover. 

A supplementary schedule is also worked out to 
accompany the requisitions for frogs, switches and 
track fastenings. This second schedule shows in 
detail the quantities to be shipped to every station 
and the latest date permissible for their arrival. This 
information is also given to the stores and purchas- 
ing departments, the divisions and the gangs inter- 
ested. 

In this way the stores department is given definite 
information, well in advance of the first shipment, of 
the quantities, the sequence, and the date and place 
of delivery of all of the material which will be re- 
quired during the year. This department assumes 
the entire responsibility for having the material on 
hand when and where needed. The plan for sched- 
uling the deliveries and the fact that only three gangs 
now require material have simplified the problem to 
such an extent that the stores department has not 
yet failed to have the shipments at the designated 
points in accordance with the schedule. As a result, 
none of the gangs has been delayed because of a 
shortage of material since the plan was put into 
effect. In addition, the supervisory forces on the 
divisions are relieved of this responsibility and are 











Laying the New Rail into Position 


thus able to devote more time to other maintenance 
matters. 

The rail and switch material are distributed as 
they are received by a gang organized for this pur- 
pose. The bolts, spikes, tie plates and other fasten- 
ings are unloaded at the stations by the division 
forces in order to release the cars and are distributed 
by the rail gang ahead of the work. 

While the engineer maintenance of way retains the 
general direction of the several gangs and they are 
moved from one division to another in accordance 
with his instructions, the plan provides definitely that 
when a gang is sent to a division it is to be placed 




















382 





directly under the jurisdiction of the officers of that 
division and they are responsible for its performance 
while it is there. The time of the men and foremen 
is carried on the division pay rolls and all questions 
relating to work trains, slow orders, diversion of 
traffic and other procedure are handled with the di- 
vision officers the same as if the gang had been re- 
cruited locally. The local officers have no authority, 
however, to assign other work to the gang, except 
on the authority of the general manager or engineer 
maintenance of way. 

Standards of work have been prepared and the 
division officers are held responsible for seeing that 
they are followed, and that the work is advanced in 














Above — Tightening the 
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accordance with the schedule. It is a matter of 
interest, so carefully is the schedule worked out in 
the light of experience, that the gangs are seldom 
more than three or four days off schedule and are 
as frequently ahead of as behind it. Questions relat- 
ing to the shifting of equipment or the obtaining of 
supplies are handled through the regular division 
channels with the general superintendent and engi- 
neer maintenance ot way. 


Three Gangs Lay All Rail 


One gang is able to lay all of the rail required on 
the Western lines. On the Eastern lines, where the 
mileage is larger, one gang is assigned to Class A 
track and a second gang to Class B and C lines. The 
organization, equipment and method of doing the 
work is the same in each case, however. All of the 
rail that is released from Class A main track is 
shipped to the rail-conditioning mill at Savanna, IIL, 
where it 1s sawed, straightened and redrilled for use 
on Class B and C lines. Much of the rail released 
from the Class B lines is also suitable for use on 
Class C lines and on passing sidings, and this is re- 
conditioned in the manner. If authority has 
been secured for relaying passing sidings, the rail 
gangs relay these tracks as a part of their regular 
work. New angle bars and other fastenings are used 
on all reconditioned rail, except that second-hand 
tie plates and rail anchors are reused wherever they 
are suitable for this purpose. 

Each of the gangs is placed in direct charge of 
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a roadmaster who is without assigned territory, but 
moves with the gang from division to division. He 
has four foremen and seven assistant foremen under 
him. There is a definite normal assignment of the 
men to the various parts of the work, but the organ- 
ization of the gang is so flexible that they can be 
shifted at once from one operation to another, as 
needed, to keep the work as a whole correctly 
balanced. 
Provide Adequate Supervision 


Two fundamental principles are borne in mind at 
all times. First, that neither the quality of the work 
produced, nor the amount of work accomplished can 
be kept at the maximum without adequate super- 
vision over every subdivision of the general opera- 
tion. For this reason, a foreman or assistant fore- 
man is assigned to each part of the work with full 
authority, subject to the general supervision of the 
roadmaster, over his subdivision of the gang. At 
the same time he assumes entire responsibility for the 
character and quantity of work he produces. As the 
work advances or men are shifted from one operation 
to another, assistant foremen or “straw bosses” may 











be selected from among the laborers who have shown 
superior ability, and assigned temporarily or perma- 
nently to certain of the operations. 

The second principle which is always kept in mind 
is that the full efficiency of the gang cannot be main- 
tained, thus reducing the amount of work accom- 
plished, unless every part of the work progresses at 
the same uniform rate. While adequate supervision 
by the foremen, of every detail to insure that there 
shall be no lowering of the standards of doing the 
work, is stressed at all times, the importance of every 
subdivision of the gang maintaining the same uni- 
form rate of progress, and that this shall be kept 
at the maximum, is so great that it is given constant 
attention. 

If any of the units of the gang show a tendency 
to advance more rapidly than the average, a sufficient 
number of men are shifted at once from this unit to 
some other part of the work. If any of the opera- 
tions lag, the cause is determined and, if more labor- 
ers are needed, they are sent immediately. In fact, 
so well have the methods of handling the work been 
perfected, that these changes seem to a visitor to be 
made automatically. It is evident that if any unit is 
advancing more rapidly than it should, full efficiency 
cannot be obtained, because part of the time it is 
waiting on the unit next in advance. Likewise, it is 
equally obvious that when any unit lags it retards 
all of the force that is behind it. In addition, there 
is an ever widening gap between it and the unit next 
in advance. In either case the entire operation is 
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thrown out of balance, the work becomes disorgan- 
ized and production is definitely reduced. 

The following description of the manner in which 
these gangs perform the various operations is based 
on a rail renewal project on double track where one 
track is turned over to the gang during the working 
hours. The roadmaster in charge of the gang keeps 
in close touch with the division transportation officers 
and arranges with them for “killing” the track and 
diverting traffic. At night the track is returned to 
operation under appropriate slow orders. Compres- 
sion bottom tie plates are used and this practice of 
restricting the speed of the first trains passing over 
the new rail insures that they will settle into the ties 
without affecting the gage. On the following morn- 
ing, if the rail is laid beyond the temporary crossovers 
which are used in diverting the traffic, all speed re- 
strictions are removed. As soon as the track is re- 
turned to normal operation the responsibility for its 
maintenance devolves upon the regular maintenance 
force, until the ballasting gang arrives. The latter 
gangs are organized in a manner somewhat similar 
to the rail gangs and follow up all rail laying opera- 
tions. The organization and methods they employ 
will be described in a later issue. 


Sequence of the Various Operations 


It is customary on both single and double track 
to lay the rail on one side of the track one day and 
go back and lay on the other side the following day. 
This permits the work to be carried on throughout 
the day without a break and eliminates the loss of 
time which would ensue from shifting back and forth 
from one side of the track to the other. The make-up 


Above—Four men ap- 
plying rail anchors 
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of the gang is varied from time to time as dictated 
by fluctuations in the number of men or by condi- 
tions that may tend to throw the progress of the 
different parts of the work out of balance, but the 
typical distribution of the labor is as shown. 
Following the sequence of the various units and 
their operations, all of the work preparatory to 
throwing out the old rail and of preparing the new 
rail for laying is done by the first unit, consisting 
of 37 men and one foreman. Four men distribute 
the tie plates, two throwing the bundles into the 
center of the track, distributing them so that there 
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will be the correct number to the rail length. Two 
men follow, cutting the wires and spreading them 
uniformly so that they will be within easy reach of 
the plate setters. 

A group of four men prepare the new rail for set- 
ting into the track. The first one turns the rail up 
“workway” and drops one bolt at the rear end. The 
second oils the web, flange and fishing surfaces at 
both ends where they will be covered by the angle 
bars. The next two “hang” the angle bars on the 
rear end of the rail, drawing them up with one bolt 
in the forward hole, so that in laying they will slip 


_ easily over the adjacent rail, yet not betoo loose. 


Preliminary Adzing Required 


Six men adze around the spikes. This has been 
found necessary even where tie plates are used, since 
many of the older ties are plate cut, particularly if 
they are soft wood. At the time one of these gangs 
was visited, many treated ties were noted which the 
dating nails indicated had been in service for periods 
up to 23 years. The tie plates had settled into these 
clder ties so that it would have been difficult if not 
impossible to pull the spikes without adzing. 

Next, four men cut the nuts from the bolts and 
clip the bond wires. These men were formerly on 
an hourly basis, but a careful record of this part of 
the operation indicated that the cost of uncoupling 
the rail was excessive. After some tests were made 
the work of uncoupling the rail and removing the 
anti-creepers was contracted on a piece-work basis 
at approximately half of the former cost. Six men 
are required to keep abreast of the normal progress, 
the four already mentioned and two who will be 
mentioned later. These men form an integral part 
of the organization, the only difference being the 
method of compensation. 

One man follows the bolt cutters to distribute the 
tie plugs. He is succeeded by a group numbering 
18 men, made up of six sets of three men each, two 
claw-bar men and one “heeler,” who pull the spikes. 
This completes the work of the pioneer gang, which 
is followed closely by a second gang, consisting of 
one foreman and 23 laborers, who prepare the track 


for the setting in of the rail. 

The first group in the second gang consists of four 
men who throw out the old rail, shoving it clear of 
all subsequent operations. One man removes the 
old tie plates. Next, six shovel men clean the bal- 
last from between the ties to a level slightly below 
the seat of the old plates and one man sweeps the 
tops of the ties to remove any ballast or grit which 
might affect the adzing machines; one man drives 
down the old spike stubs; three men insert tie plugs 
in the spike holes; and two men drive them to place. 

The ties are now ready for adzing, and this is 
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done by the third unit which is equipped with a bat- 
tery of four Nordberg adzing machines, which re- 
quire one foreman, four operators, one mechanic and 
one helper. Studies which were made to determine 
the best method of using these machines indicated 
that equally good results can be obtained and better 
time made by working progressively over every tie, 
as compared with the system of spreading out the 
machines so that each of them would complete a 
certain number of ties to the rail length. As they 
are operated, the first machine makes a preliminary 
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cut, followed by the second and third machines, 
while the fourth one does the finishing. By this 
method the adzing progresses about as rapidly as a 
man can walk slowly, and four machines will do 
approximately as much work as six will do by the 
other method. Every tie is given the same attention, 
no discrimination being made between good ties and 
those that are slated for renewal. No difficulty is 
experienced in keeping ahead of the rail-laying ma- 
chine or in keeping pace with the progress of the 
other sections of the preparatory work. 

The final unit in the second gang, consisting of 
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is a saving of approximately 30 to 35 min. to the 
mile. With an operation as extensive as this, car- 
ried out with the speed that is maintained by these 
gangs, attention to this seemingly unimportant detail 
permits the laying of about one mile additional dur- 
ing a nine-hour day. 

The rail crane has sufficient reserve power to haul 
several trailers without interfering with its main 
function of laying the rail. This made it possible 
to arrange an effective and economical method of 
distributing the spikes, bolts, spring washers and 
anti-creepers. Two trailers are attached to the rail 
crane, the first of which carries a water tank and a 
reserve supply of small tools. The second or rear 
one is used for material distribution, Two men pick 
up the kegs, boxes and sacks in which the spikes, 
bolts, spring washers and anti-creepers have been 
distributed previously along the track, and place 
them on the car. Two men on the trailer open the 
packages and distribute the fastenings in accordance 
with the requirements for each rail length. 

Immediately following the distribution of these 
materials, the fifth unit, which also includes the four 
men making the distribution, applies the track bolts 
and does the gage spiking. The bolts are inserted 
by four men who are equipped with short wrenches 
to start the nuts. They are followed by two men 
who operate a Woolery power bolt tightener. This 
machine is so designed that when the desired ten- 
sion in the bolts has been obtained it trips auto- 
matically and is ready to be applied to the next bolt. 
One machine is able without difficulty to keep up 
with the regular progress of the work. Four sets 
of gage spikers follow the bolt tightener, each set 
including one man to handle the gage and two to do 
the spiking. Two men who pick up scattered or dam- 
aged tools and replace them on the supply trailer 
complete this unit. 

The sixth unit of 27 men completes the spiking 
and applies the rail anchors, four men being assigned 
to the latter task. One man removes the expansion 






4Men iserting sea 
track bol?s, SMen setting fie plates 
‘ ‘ 
\ Trailer4mer 
os } distriby ting materia! 
° 








































second hand materia! and scrap 
}4 Mer and lecerator 










five men, follows the adzing machines to place the 
e plates. Four men set intermediate tie plates on 
all ties, since there is no means at this time of deter- 
mining the location of the joints. The fifth man 
accompanies the rail-laying machine and replaces the 
intermedi ate plates at the joints with joint plates 
as the rail is laid. 
: aid with either a K. & W. or Burro 
achine, requiring the services of one 
yperator and three men. One man han- 
tongs, two guide the rail into position: 
_ or “heeler,” places the expansion shim 
the single bolt in the joint. 
already been made of the fact that 
are apy lied or “hung” on the rear end 
f the rail by one of the preparatory units . Experi- 
ence has shown tha it when this is done, the rail can 
be set in place with so much greater facility than 
hung on the forward end, that there 
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Diagram of the Rail Laying Organization 
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shims and carries them forward to the rail-laying 
crane. Working alongside this unit, but not a part 
of it, the two men mentioned previously in connec- 
tion with uncoupling the rail remove the bolts, angle 
bars and rail anchors from the old rail. 


Heat Treating the Rail Ends 


The work of the next unit is an interesting innova- 
tion in rail renewal as well as in ordinary track 
maintenance, which is being tried out in a systematic 
way this year for the first time. As a result of 
experiments which have been carried out in a lim- 
ited way for a year or two, it was decided to chamfer 
and heat treat the ends of all new rail laid this year, 
with a view to reducing the amount of batter and 
chipping, with which the Milwaukee, in common 
with all other roads, has had to contend. Conclusive 
statements of the results may not be possible for 
two or three years, but the preliminary investigation 
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action may be entirely out of proportion to its cost. 
In any event, the trial is being made on a large 
scale, involving approximately 218 miles of new rail, 
and should, therefore, indicate in a definite way 
whether the results will justify the cost. 
Experiments indicated that, while the flow of the 
metal under the rolling wheels cannot be prevented 
entirely, this action can be reduced to a marked de- 
gree by heat treating the contact surface of the rail 
head to provide a film of case-hardened metal to 
resist the action of the wheels. It was found, how- 


ever, that the only method of heating and quenching | 


which was practicable with rails applied in the track, 
resulted in making this case hardened area quite 
brittle. To overcome this condition, the treated 
area is reheated to a lower, but well-defined, tempera- 
ture and allowed to cool naturally. This reduces the 
hardness only slightly but eliminates the brittleness 
and results in a remarkably tough condition of the 
metal. 

One foreman and ten men comprise the heat treat- 
ing unit. The cross-beveling or chamfering of the 
rail ends is accomplished by means of an electric- 
driven hand grinding machine which receives its 
power from a Syntron generating unit. Two men 
are required in this operation, one man to do the 
grinding and the other man to attend to the gen- 
erator and push it along the track. The heat treat- 
ing requires three men to operate the oxy-acetylene 
torches, three men to do the quenching, one attend- 
ant to look after the hose and connections and one 
man reheating the rail. 


Scrap Classified Before Shipment 


A small gang, one foreman and five men, follows 
at varying distances to drill and insert the bolts in 
the joints of cut rails at road crossings, insulated 
joints and switches. Back of this gang is the ninth 
unit, consisting of one foreman, one assistant fore- 
man and eight men, which collects and sorts the old 
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material, separating that which is usable from the 
scrap, and piling both in neat piles for loading in 
the material and scrap cars on the work train. The 
discarded spike and bolt kegs are used for collecting 
the usable material to facilitate loading. This gang 
classifies the scrap in accordance with the require- 
ments of the stores department, the several classi- 
fications being loaded into separate cars, so that 
when a load is completed it ready for sale without 
further handling. These cars are billed direct from 
the point of origin to the consignee designated by 
the purchasing department. Any new material which 
has been left inadvertently is segregated and returned 
to the gang. 

All material, including the released rail, is loaded 
currently and this work follows closely behind the 
laying of the new rail. The average location of the 
work train used for this purpose is about one mile 
to the rear of the heat-treating unit. By following 
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this system, the work train is able to load without 
interruption by traffic and does not interfere with 
the movement of trains. Furthermore, when the 
laying of the rail is completed, the work can be closed 
up in two or three hours and the gang moved to 
another division without leaving any part of the 
work unfinished. 

A work train equipped with a locomotive crane 
or an air-hoist rail loader which takes its air from 
the train line is assigned permanently to each gang 
to distribute the new track material and pick up the 
released rail, fittings and scrap. The work train gang, 
the tenth unit in the operation, consists of one fore- 
man, one material clerk, one crane or hoist operator 
and 14 laborers. As soon as it is loaded, the released 
rail is shipped to the company’s rail reclamation 
plant at Savanna, IIl., where it is classified for relayer 
use and sawed, drilled and otherwise reconditioned 
as may be necessary. No attempt is made to classify 
the rail in the field. 


Turnouts Renewed in Advance 


One of the important units of the operation has 
not yet been mentioned since, in general, it works 
independently of the main operation. This unit of 
12 men, under a foreman of long experience, is the 
eleventh and final one in the gang. It works from 
station to station in advance of the remainder of the 
gang to install the temporary crossovers which are 
necessary for the diversion of traffic, and later re- 
moves them when they have served their purpose. 

A specific requirement of the general plan for lay- 
ing rail is that no part of the work shall be passed 
over to be done at a more convenient time. It must 
be completed as it progresses. For this reason all 
turnouts are renewed before the laying of the rail is 
allowed to progress beyond them. 

To minimize the delay incident to relaying the 
turnouts, as well as to facilitate the replacement of 
broken or damaged parts by the maintenance forces, 
the Milwaukee has adopted standard plans which 
require the use of stock rails of uniform length and 
rails of specified length through the turnout for each 
turnout angle. This plan also requires that the stock 
rail and opposite running rail shall have even joints 
12 ft. ahead of the points in No. 11 turnouts and 
12 ft. 2 in. ahead of the points in No. 16 turnouts. 

To facilitate the work of relaying the switches, 
the stock rails and all short rails required in the 
assembly are shipped with the frogs and switches. 
The guard rails are bolted to the proper running and 
turnout rails when received. The unit which installs 
the temporary switches assembles the points, stock 
rail, the remaining rails, the slide plates, the rail 
braces, etc., setting the switch up alongside the track 
in advance of the arrival of the gang, so that only a 
small amount of time is consumed in relaying the 
switch more than would be required to lay the rail. 

Two units which are not included in the gang. 
being part of the local division forces, but which per- 
form necessary duties in connection with the laying 
of the rail, accompany the gang at all times. The 
first of these is the section gang on whose section the 
rail is being laid. The other is a signal unit con- 
sisting of three or more men who install the bond 
wires and supervise the application of insulated 
joints. The section gang follows between the heat- 
treating unit and the drilling gang to shim any ties 
that may be low, a condition that occurs particularly 
where part of the ties were not plated previously and 
where an occasional tie must be adzed below the 
old seat. It is a cardinal principle in laying the rail 
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that the ties shall not be disturbed on their beds. 
In addition to the men assigned to the several 
units, those whose duties are general include one 
timekeeper, one tool grinder, one tool repairman, 
who is also custodian of the reserve supply of tools 
which is kept at the camp, three water boys and 
two flagmen when working on single track. The 
tool grinder accompanies the gang and does such 
sharpening and light repairing as can be done read- 
ily in the field, a grinder being affixed to one of the 
trailers for his use. The repairman remains at camp 
and does the heavier repair work such as grinding 
chisels, facing spike mauls, renewing broken han- 
dles, etc., for which a power driven grinder and 
other similar equipment is provided. 


Plan to Use More Power Tools 


At the beginning it was stated that power tools 
are used for every operation that can be performed 
by such equipment. In describing the details of the 
work, however, it was shown that the spikes are 
being pulled and driven by hand, an apparent in- 
consistency since power tools for these purposes are 
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men each were organized, one for each general super- 
intendent’s district, and each one laid approximately 
100 miles of rail during the season. Since then the 
number of gangs has been reduced to three and the 
number of men to the gang has been increased to 
about 150 to 175. In 1926 the only power equipment 
furnished was the rail-laying cranes and _ air-hoist 
rail loaders, all other operations being done by hand. 

In the face of the difficulties always encountered 
in making a radical change in practices and despite 
the fact that practically all of the work was still done 
by hand, the reduced cost of the work for that year 
showed that the change was amply justified. As 
the organization has been perfected and power tools 
have been added to the equipment of the gangs, costs 
have declined steadily until today they are extremely 
low. In 1926 there was a saving of 20 per cent in 
the cost per mile, as compared with that in previous 
years. Comparing the cost in subsequent years with 
the cost in 1926, there was a decrease of 8 per cent 
in 1927; of 26 per cent in 1928; of 36 per cent in 
1929; and of 50 per cent so far in 1930. In other 
words, the cost for the present year is only 40 per 





Gang No. 1 





Roadmaster J. A. Moberly Location Green Island, Sabula 
Total Miles Rail Laid to Date - 43,04 





Date 4/1 to 4/7, 1930. 
Total Miles Rail Laid on [Lowa Division to Date 15,94 
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readily available. It was found, however, that, while 
these tools were very efficient in both time and econ- 
omy, in an operation which moves forward as rapidly 
as the laying of the rail does, the time consumed in 
handling the power plants, particularly on single 
track, where they must be set off the track to clear 
trains, retarded the progress of the work. Efforts 
are being made to develop lighter equipment for 
these purposes and it is hoped that by next year this 
will be perfected so that the entire operation will 
be on a mechanical basis. 

Daily reports are mailed to the engineer mainte- 
nance of way showing the number of laborers, fore- 
men and assistant foremen employed, the total hours 
worked, the labor distribution to the various parts 
of the work, the lineal feet of rail laid and the 
amount of material applied. This information is tab- 
ulated in the form of a weekly report, showing on a 
single sheet these details for each of the gangs, thus 
affording an easy comparison of the results obtained 
by the several gangs. 


Results Obtained 


Large floating gangs were first used in 1926 and, 
although the practices have been prefected in the 
light of experience, no change has been necessary in 
the fundamental ideas underlying the policy then 
inaugurated. 


At that time four gangs of 100 to 125 


A Weekly Performance Sheet of One of the Rail Gangs 






cent of that under the system of division rail gangs 
which was in vogue prior to 1926. 

Aside from the direct results there are other ad- 
vantages of the plan which, while more or less in- 
tangible, are of great value. The better supervision 
which is made possible results in a closer adherence 
to standards; a new spirit of co-operation between 
departments has been engendered, particularly wath 
the transportation and stores departments; the size 
of the gangs keeps prominently before every officer 
and department interested the importance of expedit- 
ing their progress; there is less interference with 
traffic than there was with the larger number of 
gangs; in general, the ballasting and surfacing of 
the track follows more closely after the rail is laid; 
the limited number of gangs working on a definite 
schedule facilitates the delivery of material and re- 
duces the labor of accounting; and the division main- 
tenance forces, being relieved of the responsibility 
and labor connected with the laying of the rail, are 
able to apply their efforts to other features of main- 
tenance. 

The present system of laying rail was developed 
and has been perfected by W. H. Penfield, engineer 
maintenance of way, and William Shea, assistant 
engineer maintenance of way. The yearly rail pro- 
grams are also prepared by them and carried out 
under their supervision. 



























This Roadmaster 


Talks 


afety 


Direct to the Man* 


Proper organization and supervision are basic requirements 
of 100-per cent safety records 


By C. E. SOUSER 
Roadmaster, Union Pacific, Gering, Neb. 


OME TIME ago I told you men that I was going 
S over the safety-first movement in detail out here 

with all of you right on the track. Previous to 
this time I have talked mainly to the foremen, but 
from now on I shall talk to each one of you. I intend 
to go over all of the rules and regulations with the 
end in view that we have less personal injuries 
charged to us at the end of 1930 than we had at the 
end of 1929. Our safety performance on the majority 
of the sections on this district is always 100 per cent, 
although it will interest you to know that eight of 
the ten personal injuries which occurred on the........ .... 
branch during the past eight years occurred on the 
same three sections. 

Year after year there is a personal injury on one 
of these three sections in spite of the working and 
ther conditions being equal, and there is a reason. 
I once listened to a conversation which answers the 
question. A foreman said to the general superin- 
tendent, “That foreman is certainly lucky, he has 
gone a whole year without a personal injury to any 
of his men.” The general superintendent replied, 
“Luck, Hell! there is no such thing as luck, that was 
a matter of supervision!” 

Mr. Brady, our safety agent, tells us that 87 per 
cent of the personal injuries which occurred during 
1929 were due to rule violations and unsafe practices. 
I know that the nine foremen on this district who 
went through the year with a clear record will not 
say that this was the result of luck. They will tell 
you that they put forth lots of forceful supervision. 


Eliminate Unsafe Men—Train Others Early 


The big thing that will prevent personal injuries 
is the foreman’s ability to pick and organize his men. 
He must catch the unsafe man before he injures him- 
self, because a man who will not be careful after be- 
ing instructed must not be left in the service. The 
foreman who hires a man and later sees that he has 
made a mistake must remove him from the service 
and any foreman who does not do this has no place 
in our organization. Get the man off your section at 
once, and tell him why you are removing him in front 
of the men on the gang in order that they know just 
what is expected of them and that they may know 
that we are working for their own safety. 

When a man is put on, make it your first order of 
business to work with him and if he has not had any 
experience in track work take pains to point out to 
him any mistakes he makes. Show him the safe way 


*This is an abstract of a paper which Mr. Souser presented before 
each section gang on his district last February. 


of doing the work and impress upon him the neces- 
sity for his own safety and that of the other men. 
If you find that after a fair trial a new man does not 
want to work safely, report the matter to your fore- 
man. The foreman cannot afford to take the chance 
of being a good fellow. I have seen a serious coili- 
sion which was the result of an unsafe man at work 
who should not have been allowed on the railroad. 
You boys know what I mean, a man you could not 
handle a dozen ties with without his pinching you 
or dropping one end of a tie on your foot. No fore- 
man who has one or two men of this kind in his 
gang has an organization, because luck will not carry 
him through and it is only a matter of time until a 
personal injury is received. 


Defective Tools and Improper Use Dangerous 


It often develops that a tool will become defective 
while in use ‘only a short time after being inspected. 
If a tool handle becomes loose, the tool battered, etc., 
report it to your foreman because he has absolute 
instructions against the use of defective tools. 

A number of personal injuries occurred during 1929 
because of the use of tools on work for which they 
were never made. Take the personal injury on Sec- 
tion No. — as an example. The injured party was 
driving a track chisel under a switch stand to raise 
the spikes and the usual thing occurred—a glancing 
blow was struck and a piece of steel flew from the 
chisel into the man’s leg, resulting in the man being 
off work for three months. 

Another case of the seriousness of using the wrong 
tool was demonstrated at An extra gang 
laborer was using a track chisel to drive off a rail 
joint and after a few blows a piece of steel chipped 
from the chisel and went into one of the man’s eyes, 
resulting in the total loss of the eye. Your foreman 
has positive instructions against the use of the track 
chisel for this sort of work and he also has instruc- 
tions to use safety goggles when cutting steel, grind- 
ing tools, etc. The man wearing goggles is protected 
and it is for this reason that we furnish them and 
demand their use. 

Whenever grinding tools, the man grinding and the 
man turning the grinder must have goggles on and 
when doing other dangerous work the man striking 
and the man holding the tool must have them on. 
Should your foreman ask you to do dangerous work 
without goggles, call his attention to the necessity 
for them and do not depend upon luck to save your 
eyes. If this man at had worn his gog- 
gles, he would have received only a flesh wound on 
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his face and would still have the use of his lost eye. 
A track chisel was never made to remove rail joints, 
angle bars, etc., and I have often made it plain to you 
how this work can be done safely. The use of the 
right tool is the result of supervision, and advance 
supervision prevents such injuries as this. In this 
respect I am going to make it plain to you that if 
you are caught by any officer violating the instruc- 
tions I have just reviewed, you will be discharged. 

I want to call your attention to the fact that a 
check of track chisels and punches found on some 
sections on the . .. branch developed that 
some foremen do not have men who are striking the 
chisel a square blow. Tools show that they have been 
struck many times one inch from the center and in 
many cases only 4 in. from the edge. There is no 
tool made that will not chip when struck in this 
manner. They are made to be struck with a square 
blow and will stand up well if so handled. You have 
instructions to use the sledge for heavy work and I 
want to see this done. The spike maul was made 
to drive spikes and for light work, not for sledging. 
I am going to depend upon you men to use the right 
tools. 


Work Trains and Bulletins 


You men can help your foreman around work 
trains by watching each other to see that all are in 
the clear and by giving new men special instructions. 
You are not allowed to ride between cars of any kind, 
or stand up and ride on a flat car, or hang on the 
side of a car. I will repeat that neither the foreman 
nor the men in the gang are to give signals to 
enginemen. A foreman has plenty to do when look- 
ing after the work, watching his men and seeing that 
they are properly placed before giving word to the 
trainmen that all is ready for movement. I have 
noticed that some trainmen get nervous and nag the 
men to hurry the work when their time is nearly up 
or if they are in a hurry to get a car released. Pay 
no attention to them whatsoever. The foreman will 
handle the situation well without any advice from 
trainmen. If they do not want to wait until a car 
is unloaded, they can set it out. You can not have 
men excited when unloading ties or rail. Do not 
overlook the fact that tools must not be thrown from 
the cars as they may hit someone on the ground. 
There is no luck around a work train, it is super- 
vision and organization. On my last safety tour over 
this district I called your attention to the hazards of 
getting your feet injured. The trump card in safety- 
first work is “watch your step.” 

When a personal injury occurs, there is usually a 
bulletin sent out that explains how the injury could 
have been avoided. Your foreman has been furnished 
with a bulletin board and has orders to hang these 
bulletins on that board for you to read. Read the 
bulletins and profit by the other fellow’s mistake. If 
your foreman does not post these bulletins he is not 
interested in safety first. 

The safety movement was started back around 
1912 and the railroads of this country have spent 
thousands of dollars to make the railroads a safer 
place to work. They have corrected nearly every- 
thing that employees thought was not safe. Now if 
87 per cent of the injuries received were the result 
of unsafe practices and rule violations, it is plain 
that our tools, equipment, etc., are about as safe as 
can be had and the injuries result back to lack of 
organization and supervision. We have seen that 
luck has nothing to do with your performance and 
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your organization is going to have to be so strong 
that if your track walker should injure himself out 
on the track away from the gang, you are going to be 
held responsible. You have had repeated orders not 
to keep men who can not be trusted to avoid injury 
while alone. } 

Personal injuries continue to occur to such an ex- 
tent that we are forced to remove from the service 
any foreman who has an injury on his section. It, 
therefore, behooves you to supervise and organize 
and remove the unsafe man before he gets all of you 
into trouble. Organization is nothing more than 
planning your work in advance, placing the right 
man in the right place and following the rules and 
special instructions religiously. 

I have made it plain to you that there is no such 
thing as luck. Get organized, supervise properly, 
make up your mind that you are going to follow the 
rules. Carry this spirit at all times and I assure you 
that at the end of 1930 we shall have less personal 
injuries than we had at the end of 1929. 


A Record Year in 


Wood Preservation 


URING 1929, 362,009,047 cu. ft. of timber was 

subjected to preservative treatment. This not 
only represents an increase of 26,088,668 cu. ft., or 8 
per cent, over the volume treated in 1928, but com- 
prises an increase of 16,323,243 cu. ft. over the vol- 
ume treated in 1927, namely, 345,685,804 cu. ft., the 
previous high record. Railroad crossties still com- 
prise the great bulk of wood subjected to treatment 
and the total in 1929, 213,069,309 cu. ft., represents 
an increase of 2,726,094 cu. ft. as compared with 
1928. However, it represents a decrease of 9,626,211 
cu. ft. as compared with the record of 1927. The 
cubic feet of switch ties treated, 14,425,642 cu. ft., 
is slightly smaller than the tota! for 1928, but in all 
the other classes of material treated the volume in 
1929 exceeded that for the previous year and in the 





Wood Preservation, 1909-1929 
Together with consumption of creosote and zine chloride 
Total Material Number of ine 








Treated, Crossties Creosote Chloride 

Cu. Ft. Treated Used, Gal. Used, Lb. 

75,946,419 20,693,012 51,426,212 16,215,107 

.... 100,074,144 26,155,677 63,266,271 16,802,532 

neces LAU, 524,563 28,394,140 73,027,335 16,359,797 

-- 125,931,056 32,394,336 83,666,490 20,751,711 

. 153,613,888 40,260,416 108,378,359 26,466,803 

159,582,639 43,846,987 79,334,606 27,212,259 

.--- 140,858,963 37,085,585 80,859,442 33,269,604 

---. 150,522,982 37,469,368 90,404,749 26,746,577 

. 137,338,586 33,459,470 75,541,737 26,444,689 

122,612,890 30,609,209 52,776,386 31,101,111 

... 146,060,994 37,567,247 65,556,247 43,483,134 

... 173,309,505 44,987,532 68,757,508 49,717,929 

.... 201,643,228 55,383,515 76,513,279 51,375,360 

22 .... 166,620,347 41,316,474 86,321,389 29,868,639 
2 . 224,375,468 53,610,175 127,417,305 28,830,817 
2 268,583,235 62,632,710 157,305,358 33,208,675 
5 . 274,474,538 62,563,911 167,642,790 26,378,658 
DOCG cecvcksbevcesenccns 289,322,079 62,654,538 185,733,180 24,777,020 
1927 345,685,804 74,231,840 219,778,430 22,162,718 
2 . 335,920,379 70,114,405 220,478,409 23,524,340 
71,023,103 226,374,227 19,848,813 


~~ 362,009,047 





case of piles, 17,126,794 cu. ft., poles, 77,154,317 cu. ft., 
and miscellaneous material, 11,219,613 cu. ft., the 
volume treated in 1929 exceeded that of any previous 


year. 
” These are the outstanding facts presented in the 
statistics of wood preservation in the United States 
for 1929 prepared by R. K. Helphenstine, Jr., for the 
Forest Service, United States Department of Agri- 
culture, in co-operation with the American Wood- 
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Preservers’ Association and issued annually since 1909. with 443,308 Ib. in 1928. The use of miscellaneous 
In 1929, the number of plants that were in active preservatives in liquid form, on the other hand, in 
operation was 203, or 10 more than in 1928. During 1929 was only 38,410 gal., or less than 10 per cent of 
that year seven new plants were constructed, or three the 417,953 gal. consumed in 1928. 
less than were built in 1928. Of the 203 plants, 131 During 1929 a total of 71,023,103 crossties were 
were of the pressure-cylinder type, 56 were non-treated in the United States, an increase of 908,698 
pressure (open-tank) plants and 16 were equipped over the quantity reported for 1928. Of this total, 
for both pressure and non-pressure treatment. 39,538,193 were hewed ties and 31,484,910 were 
The consumption of creosote in 1929 by the wood- sawed. From the standpoint of the quantity treated, 
reserving industry of this country amounted to oak ties again occupied first place with a total of 
226,374,227 gal., or 5,895,818 gal. more than in 1928. 23,927,593, while southern pine with 17,570,311 and 
Of this total, 134,063,664 gal. was of domestic pro- Douglas fir with 7,701,137 ranked second and third 
duction and 92,310,563 gal. was imported. This tespectively. These three species constituted nearly 
represents a slight increase in the amount of creo- 70 per cent of all crossties treated in 1929. Fourth 
sote imported and a small decrease in the use of place was occupied by gum ties, of which 5,204,018 





Crossties Treated—By Kinds of Wood and Kinds of Preservatives—1929 





















Treated with Treated with Treated with 
Treated with creosote- zine Treated with miscellaneous Per cent of 
Kind of wood creosote! petroleum? creosote® zine chloride preservatives Total total 
Numbet Number Number Number Number Number 
ok ctassieaecceseacanss os 19,891,158 2,082,100 421,425 1,507,810 23,927,593 33.7 
Southern pine... ae 12,936,812 4,073,190 262,306 297,251 17,570,311 24.8 
Douglas fir...... aan 49,657 Cia.) 8 =S—ti‘(ié‘é i 993,217 7,701,137 10.8 
ee 3,657,020 1,057,549 180,179 309,270 5,204,018 7.3 
— 1,197,854 450,561 182,879 954,393 2,788,687 3.9 
sabes 1,092,764 910,090 66,059 689,265 2,761,178 3.9 
Maple..........-.--------.--- 1,018,521 552,791 66,559 1,035,604 2'678 387 38 
Western yellow pinc.. ae 1,150,959 275,181 270,102 340,599 2,036,841 2.9 
Tamarack......----------- us 132,129 637,394 7,399 516,120 1,293,042 1.8 
Lodgepole pine........-....--------+- scxcieiliaasaainldi 1,198,576 47,664 753,025 1,999,265 2.8 
Hemlock ah 81,681 360,367 7,399 887,543 1,336,990 1.9 
ite 34,755 86,651 50,761 59,340 231,507 3 
943,138 215,605 65,565 268,839 1,494,147 2.1 

















TORN iecssntnsinscsncteainanonriine 42,186,4484 18,515,738 1,628,297 8,612,276 80,344 71,023,103 
Per cent of total.............-------- 59.4 26.1 2.3 12.1 0.1 100.0 





1Includes distillate coal-tar creosote, creosote coal-tar solution, refined water-gas tar and water-gas tar solution. 

2Includes distillate coal-tar creosote, creosote coal-tar solution, refined water-gas tar and water-gas tar in solution in mixture with petroleum. 
3 Includes distillate coal-tar creosote, creosote coal-tar solution, refined water-gas tar and water-gas tar solution in mixture with zinc chloride. 
4Includes a small number of ties treated with creosote in mixture with zinc-meta-arsenite. 





domestic creosote. During 1929, also, there was a_ were treated. Next in order of number treated were 
further increase in the use of petroleum, the total beech, birch, maple and western yellow pine with 
being 29,656,181 gal. as compared with 25,075,903 quantities ranging from 2,788,687 for beech to 
gal. in 1928, indicating an appreciable increase in the 2,036,841 for western yellow pine. 

In 1929, a total of 42,186,448 crossties or 59.4 per 
































Statement of Material Treated by Classes (Cu. Ft.) cent were treated with creosote; 18,515,738 ties were 
1929 1928 Increase treated with creosote-petroleum mixture, and 8,162,- 
seer nenminecenicnnn 2a eee aeeaaaso | gos'gone «270 «Crossties were treated with zinc chloride, a 
Piles 17,126,794 15,665,394 3,461,400 decrease of 1,879,560 from the number reported in 
0 hl, rrr ti “, , 2.0 “ 
eS peaeammeeneanete 61852'130 3,676,312 3,175,818 1928. In addition to the above, 1,628,297 crossties 
Crossarms 1,957,431 1,207,512 749,919 
Construction timbers... 20,203,811 20,157,747 —_— : a 
Miscellaneous materials ................ 11,219,613 8,010,773 3,208,840 Treatment of Miscellaneous Materials Ft. B. M. 
2 928 1927 
_ Re eae ene a 362,009,047 335,920,379 26,088,668 Lauber none ecveeeenneccareeeeeeeneen 7,972,02 64,426,979 33,567,458 
———= Fence posts ... os 7,272,422 23,439,193 
*Decrease. ( ee - 1,747,026 2,045,765 
—$____—_ Car material ......... 2,24: 542,024 1,778,928 
Crossing plank 1,460,463 419,541 











use of mixture treatment. The consumption of zinc 
chloride, 19,848,813 Ib., as compared with 23,524,340 were treated in 1929 with creosote in mixture with 
Ib. in 1928, indicates a further decline in the use of zinc chloride and 80,344 with miscellaneous preserva- 
zinc chloride for preservative purposes. The con- tives. Of all ties treated, 69,929,128 were for use by 
sumption in 1929 is the smallest in any year since steam railroads and 1,093,975 ties for electric railroad 
1911 and is less than half the consumption in 1920. use. 

In so far as it concerns the use of miscellaneous The table of selected items taken from the tabula- 
preservatives, there was a pronounced increase in tion of miscellaneous materials shows increases in 
the use of salts, 1,188,148 Ib. in 1929 as compared all items except crossing planks. 


The Railway Industry at a Glance 
Operating revenues and expenses of the Class I steam railways in the United States, from data compiled 


by the Bureau of Statistics, Interstate Commerce Commission 
Six Months Ending with June 


Month of June Decrease 1930 Decrease 1930 
under 1929 under 1929 
1930 1929 per cent 1930 1929 percent 
Total operating revenues............. veseeeeeeeeeee- 444,848,487 $532,621,028 16.0 $2,691 464,898 $3,067,818,671 12.1 
Expenditures for maintenance of way and 
LM 79,708,189 16.1 375,575,075 414,311,013 9.4 
Total operating expenses........... . 334,637,932 382,354,669 12.5 2,073,253,470 2,249, 486,144 78 


Net railway operating income. ; 68,883,475 105,817,808 35.2 376,428,839 562,729,734 33.0 




































Have you a question you would 
like to have someone answer? 


Have you an answer to any 
of the questions listed below? 





1. By whem should the inspection of switches 
be made and how often? What details should be 
given attention in making the inspection? 


2. What precautions, if any, should be ob- 
served m the operation of valves in water lines to 
prevent injury to them? 


3. Should rails be precurved? If so, what is 
the minimum curvature for various weights of 
rail for which this should be required? 


4. Can heavy cast iron pipe be jacked through 
embankments? If so, how? Which type of jack, 
screw or hydraulic, is best suited for this 
purpose? 





QUESTIONS TO BE ANSWERED IN THE NOVEMBER ISSUE 





5. What practical method, if any, can be em- 
ployed to determine the amount of wear on track 
motor car tires? 


6. What are the relative merits of cement 
grout and an asphalt filler for wood block and 
brick floors? 


7. How long a period should be allowed for 
smoothing the track after the tie renewals for the 
year have been completed? What details of track 
maintenance should be given particular attention 
at this time? 


8. How often should a turntable be inspect- 
ed? What details should be given attention? 














Excess Heavy Relayer Rail 


Where an excess stock of heavy relayer rail accumu- 
lates in the course of main-line renewal operations, 
what disposition should be made of it? To what extent 
is a road warranted in laying it on branch lines having 
traffic too light to furnish, in itself, economic justifica- 
tion for rail of this weight? 


This Condition Has Not Been Reached 


By M. C. BLANCHARD 
Chief Engineer, Atchison, Topeka & Santa Fe, 
Los Angeles, Cal. 


So far as I know the Santa Fe has never had the 
experience of having accumulated an excess stock of 
heavy relayer rail. Ordinarily the demand is greater 
than the supply. However, when this does happen, 
the question as to whether it should be used on 
branch lines having traffic too light to furnish, in 
itself, economic justification for the use of rail of 
this weight is a matter that apparently should be 
determined by the cost per mile of new rail of the 
proper weight to serve this traffic, taking into con- 
sideration the cost of the fastenings, as compared 
with the money that might be obtained through the 
sale of the heavier relayer rail and its fastenings. 


There Are Many Outlets for Heavy Relayer Rail 


By R. H. GIrkey 
Division Engineer, Central of Georgia, Savannah, Ga. 
The heavy relayer rail which accumulates when 
making main-line renewals should be assigned first 
to the improvement of passing sidings, intensively 
used house and yard tracks, enginehouse leads and 
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other tracks where road engines are required to 
operate, and frequently used switching tracks. If, 
as is likely, the branch lines under consideration are 
laid with 60-lb. or lighter sections of rail, it is eco- 
nomical to relay them with the heavier rail and sell 
the lighter rail for use on logging or tram roads, or 
for scrap. The question that has been raised is going 
to become of greater importance in the future and 
will become more difficult to answer as greater 
amounts of heavy-section rail are released. Small 
roads and logging roads will be unwilling to pay the 
necessary price for rail sections heavier than their 
requirements demand, and main-line rail has a much 
shorter life than that on spur tracks, passing sidings 
or yard tracks. We find a minor outlet for such rail 
in reinforcing rail for rail-girder bridges, for posts 
for right of way signs, in rail crossings and right of 
way monuments. 


There May Be Cases Where It Would Be 
Advantageous 


By Bernarp BLuM 
Chief Engineer, Northern Pacific, St. Paul, Minn. 


The question as propounded settles quite definitely 
the matter as to whether the traffic on the branch line 
will justify the use of heavier rail from the standpoint 
of economics alone. We must assume that safety is not 
involved, sime it is an important element to be consid- 
ered in a study of economics. Accordingly, it would 
appear that the accumulation of heavy relayer rail 
would have no direct bearing on the question of relay- 
ing the branch line. Added to the cost of the rail itself, 
the cost of the labor and incidental material in relaying 
such a line involves a fairly heavy out-of-pocket expen- 
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diture. For this reason, the method proposed for 
disposing of the surplus rail appears to be a rather 
expensive way of solving the problem. The correct 
answer seems to be to dispose of the relayer rail to the 
best advantage, either through a second-hand dealer, or, 
as a last resort, as scrap. 

In some cases there is a good demand for light rail 
for logging roads, tram lines and mine use, and no de- 
mand for the heavy sections. If it is found that the 
price which can be obtained for the light rail equals or 
exceeds the out-of-pocket cost of relaying with the 
heavy section, including the cost of new fastenings, then 
there would be an advantage in relaying the branch line, 
since considerable benefit would be derived in reduced 
maintenance expense because of the heavy rail. 


There May Be Economic Justification 
By Cuter ENGINEER 


Only a few roads have reached the stage where the 
supply of heavy relayer rail exceeds the demand, but 
those that have are confronted with a real problem. 
If the solution is to be made on a purely economic 
basis, it is often difficult to find justification for laying 
the rail on lines of light traffic. On the other hand, 
while there is usually a brisk demand for light relayer 
rail, the outside demand for the heavier sections may 
be so limited as to create almost a closed market. 

In the first place, in considering the relative advan- 
tages and disadvantages of retaining and making use 
of the heavier rail, it must be borne in mind that, 
while there may be ample economic justification for 
the use of these sections on some or all of the branch 
lines that are mentioned, the various items that com- 
bine to produce this justification are difficult to trace 
and, even if this is done, some of them are of such a 
character that they cannot readily be given a money 
value. 

Branch lines of the character suggested in the 
question are usually laid with light rail and most of 
them are not equipped with tie plates to distribute 
the loads on the ties, with the result that the service 
life of the ties is reduced by rail cutting. While there 
are often restrictions on the size of locomotives 
which may be operated over these lines, there are 
no such limitations on the size and lading of the cars. 
Many modern freight cars, when loaded to capacity, 
create as high stresses in the track as are caused by 
heavy locomotives moving at moderate speeds. On 
this basis, it seems to me that, while it may be diffi- 
cult to demonstrate mathematically and in detail the 
economic justificaion for such action, any road that 
has a surplus of heavy relayer rail should give serious 
consideration to its use on branch lines of light traffic. 

Because of the greater girder strength of the heavy 
sections, a wider tie spacing is permissible, so that a 
part of the first cost of the heavy rail can be offset by 
the smaller number of ties required. If the tie plates 
which supported the rail during its main line service 
are applied on the branch line the ties should last 
longer. These factors, together with the smaller 
amount of surfacing and other maintenance, should 
result in a definite reduction in maintenance costs 
that will continue during the life of the rail, which 
is to say, indefinitely. 

Another outlet which will absorb to advantage, 
large quantities of the accumulated rail, can be cre- 
ated by using the heavy sections in yards, on engine 
terminal tracks, on passing sidings and other fre- 
quently used side tracks, particularly those over 
which road engines must be operated. If the road is 
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in a mining district, it may be advantageous to relay 
some or all of the mine tracks. Mine tracks are 
notoriously the most poorly maintained facilities on 
many roads, although frequently they originate a 
large tonnage of the heaviest loading. 

The Kansas City Southern recently completed an 
extended investigation of the economic weight of 
rail for its main lines.. Although it is a line of light 
traffic, as compared with many roads, it reached the 
surprising conclusion that rail weighing 137 lb. to 
the yard would be the most economical for its use. 
On the same basis there are few branch lines upon 
which it would not be economical to install relayer 
rail of the weights commonly being released from 
main line service. 


Efflorescence in Brickwork 


How can efflorescence on brickwork be prevented or 
minimised? When it occurs, what means can be em- 
ployed to remove it? 


Water-Tight Construction Is Most Effective 


By Hvco Fiuiepr 
District Engineer, The Common Brick Manufacturers 
Association of America, Chicago 


Efflorescence, sometimes called saltpeter, scum and 
white wash, is a salt deposit which frequently forms 
on the face of masonry. It is common to concrete, 
limestone, sandstone, brick and even to such denser 
materials as granites and marbles. The most com- 
mon forms are the calcium and magnesium sulphates, 
with the first predominating. 

The condition precedent to and necessary for the 
development of efflorescence is a wet or damp wall. 
This condition is brought about in many ways. If 
the top of a wall is not protected properly during 
construction, rain or snow water may enter in large 
quantities, saturate the brickwork and dissolve the 
salts found in the bricks and mortar. This solution 
is then drawn to the face of the brickwork by action 
where the salts crystallize by evaporation and the 
visible deposit takes place. 

Field observations, made after long periods of soak- 
ing rains, prove that the bricks in a wall seldom 
absorb moisture to a depth greater than % in. On 
the other hand, the mortar immediately adjacent to 
such bricks has, at the same time, been found to be 
saturated to a depth varying from 1% in. to the full 
width of the brick, from which it follows that the 
mortar joints and not the bricks, are generally the 
primary cause of the trouble. 

The only positive method of preventing efflores- 
cence on brick masonry is to see that the work is 
built solidly. The thickness of mortar joints should 
be reduced to a workable minimum. Belt courses 
and all other trim, should be designed with generous 
washes and undercut drips so that local collection of 
water will not take place. 

In addition to these precautions, a damp-proofing 
course of asphalt mastic, pitch or of thick prepared 
roofing should be introduced at or near the ground 
line to prevent the absorption of moisture from the 
soil. The parapet walls should be given the closest 
possible attention during construction. The joints 
must be as thin as practicable with all joints com- 
pletely filled. On top of the masonry, directly under 
the coping, there should be laid a damp-proofing 
course consisting of either a heavy non-corrosive 
metal, a four or five-ply course of prepared roofing 
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or a mastic compound not less than % in. thick. The 
coping pieces should be bedded firmly in a good 
mortar on this damp-proofing course. The coping 
material itself should be dense and impervious to 
the passage of moisture. 

If efflorescence appears shortly after a building has 
been completed, an investigation should be made to 
determine the cause. If all of the brickwork appears 
tight, the efflorescence is probably due to construction 
water, and should disappear in a few months. If, on 
the other hand, the efflorescence continues to increase, 
the brickwork should be more carefully checked over 
for nail holes, faulty joints, leaks around openings, cop- 
ings, belt courses, etc., and the defective work should 
be rebuilt or pointed up immediately. 

To remove efflorescence from older buildings, the 
affected wall surface should be washed down with a 
10 per cent solution of muriatic acid and water and 
scrubbed with a fibre brush. This application should be 
followed immediately by a thorough washing with clear 
water. It may be necessary to repeat this operation sev- 
eral times to secure satisfactory results. This process 
will not produce lasting results, however, unless the 
leaks which caused the efflorescence have been com- 
pletely sealed before the washing down operation is 
undertaken. In this connection, particular attention 
should also be paid to defective or missing downspouts 
and gutters and to the roof flashing and counterflash- 
ing, as faulty drainage and roof protection are positive 
causes of efflorescence and must be maintained in a 
good condition. Many of the glaring examples of 
efflorescence can be traced directly to one or both of 
the last mentioned causes. 


Joints Should Be Made Water Repellant 
By ENGINEER OF BUILDINGS 


Efflorescence may occur on the exposed surface of 
any masonry, but is most noticeable on brickwork. Its 
presence always indicates moisture in the wall and this 
points to the action that is necessary to prevent its 
appearance. The methods employed to do this should 
begin with the design of the structure and the selection 
of the materials to be used, and follow through the con- 
struction. If this is done, close attention to certain 
details of maintenance will practically eliminate the 
trouble. 

None of the methods involved in either design, con- 
struction or maintenance requires a departure from 
good practice in other respects. In buildings where the 
occurrence of efflorescence is most troublesome and un- 
sightly, watertight construction and damp proofing are 
important to prevent disintegration of the materials and 
will do much to prevent efflorescence. Since water ordi- 
narily penetrates a wall through the mortar joints rather 
than through the brick, the mortar should be made 
water repellant. This can be done by the addition of 
two per cent by weight of calcium stearate or am- 
monium stearate to either the cement, the lime or the 
mixture of the two. This mortar should be used 
throughout and special care should be given to the con- 
struction of the joints in copings, window sills and 
parapet walls. When the joints are repointed, the same 
addition to the mortar should be made. 

The copings should be made impervious to water; 
parapet walls should be flashed in such a manner that 
the flashing is carried clear through the wall well above 
the roof level; the inside of this wall should be water- 
proofed, and flashing should be employed at all other 
points where seepage is likely to occur. Drips should be 
provided on copings, cornices and window sills and 
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joints should be eliminated where practicable, or re- 
duced to a minimum. If brick sills are employed, metal 
flashing which is provided with drips should be placed 
under them. 

Vertical joints should be kept to a minimum in both 
number and length. It is especially important that the 
mortar in such joints be water repellant. During con- 
struction, protect the walls to prevent rain or snow 
from getting in, and keep the brick, tile and stone trim 
dry at all times before use. After the building is com- 
pleted, frequent inspections should be made to insure 
that gutters and downspouts are in good condition and 
that no leaks have developed. 

About the only practicable method of removing efflo- 
rescence, once it occurs, is to wash the surface down 
with a weak (about 10 per cent) solution of hydro- 
chloric acid, at the same time scrubbing it briskly with 
a stiff brush, after which it should be washed thor- 
oughly with clear water. The first scrubing may not 
remove all of the deposit, in which case the scrubbing 
should be repeated until it is all removed. 


Lateral Drains in Cuts 


Where lateral drains are laid under the track in wet 
cuts, how far apart should they be placed? Should they 
all drain to the same side of the cut or should the alter- 
nate laterals drain to opposite sides? 


Depends on Conditions in the Cuts 


By H. M. Lone 
Division Engineer, Chicago, Rock Island & Pacific, 
Herington, Kan. 


The intervals between lateral drains in wet cuts 
depends entirely on the number of soft spots in each 
particular cut. The primary purpose of these laterals 
is to drain all of the water from the pockets as 
quickly as possible. Keeping this fundamental re- 
quirement in mind, it is readily seen that where the 
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Two Methods of Tiling Cuts 


water pockets are scattered throughout a wet cut, 
there is not need for so many laterals as are necessary 
in a cut which contains a larger number of water 
pockets. 

My own experience in the installation of drain tile 
has taught me that there should be a minimum of 
two laterals to the rail length across the affected 
area. If the soft condition exists continuously 
through the cut, more laterals should be installed at 











a a al 





its 
ch 
Is 
as 
6. 


he 











Vol. 26, No. 9 


closer intervals. The location of the additional 
laterals should be determined by test pits which 
should be excavated at the ends of the ties. This 
ives certain information as to the extent and depth 
of the waer pockets and enables one to determine 
definitely the number of additional drains which 
should be installed. 

In my opinion alternate laterals should drain into 
mains on opposite sides of the cut, as shown in 
Figs. 1 and 2. While it is generally conceded that 
the primary purpose of the mains is to collect and 
carry away the water received from the laterals, 
there is no doubt that, if properly laid, they also 
function to dispose of considerable surface water 
from the side ditches, as well as seepage from the 
sides of the cut and roadbed, thus assisting to keep 
the roadbed dry. 

Some engineers prefer the use of a single main laid 
on one side of the track, to which all laterals are led. 
This method is shown in Figs. 3 and 4. In view of 
the desirability of removing all of the water from 
the cut, I believe that it is better to install mains on 
both sides. The cost of the additional main is little, 
if any, greater than the cost of extending the laterals 
clear across the track, as is necessary with this 
method. The advantages, however, are sufficient to 
warrant its installation even if the cost is materially 


more. 


Laterals Should Drain to One Side of Cut 


By A. A. MILLER 
Engineer Maintenance of Way, Missouri Pacific, St. Louis, Mo. 


The distance between laterals will be determined very 
largely by the result of the exploration which is made 
when the main drain tile is laid, following the digging 
of test pits, which should always precede the fixing of 
the grade line of the main drain. The porosity of the 
soil encountered, the configuration of the top of the 
sub-grade where it meets the ballast line, the amount of 
water encountered and the distance which the lateral 
can be reasonably expected to pull the water, all enter 
into the answer, which, after all, must be determined 
on the ground according to the judgment and experi- 
ence of the engineer or inspector who is in charge of 
the work. In general, this distance will vary from 11 
ft. to 16% ft., being determined in some measure by 
the desirability of keeping the laterals away from the 
present location of the joints in the rail. Our experi- 
ence indicates that it is very undesirable to have a 
trench directly under a joint. For this reason, we try 
to have two or three laterals to the rail length, placing 
them so that none will come under the joint. 

Where roadbed tile drains are installed under a 
single track, all laterals should be drained to the same 
side. The success or failure of any roadbed tile drain- 
age system lies in the care and judgment exercised in 
locating and laying the laterals. In our opinion, the 
main tile does a minimum amount of good, except to 
act as an outlet for the laterals, which really take care 
of the water in the roadbed. If properly designed, the 
main drain will carry all of the water which the lateral 
can bring to it. The money which would otherwise be 
spent on a second main, will give, in our judgment, a 
better return if applied to additional laterals laid closer 
together. 

Almost invariably, we have found that we can get 
a better outlet on one side of the main track than on 
the other, so that on that side we can get a steeper grade 
on the main tile. A serious disadvantage of having lat- 
erals drain to opposite sides of the main track, is that 
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this arrangement makes it difficult to keep the track in 
good cross level immediately following the installation 
of the system, so that high speed traffic begins to roll 
when it hits the new work. If the laterals extend en- 
tirely across the track, both sides of the track go down 
together so that any inequalities of surface are equal- 
ized on both sides, or nearly so. This disadvantage can 
be minimized somewhat, however, by carefully tamping 
the back fill of the lateral trench. We have had excel- 
lent success with our roadbed tile drainage installed 
according to these principles. In only a very few places 
have we failed to secure complete and satisfactory 
results. 

If two or more tracks traverse the cut, it is then 
necessary to use two mains, one on either side of the 
tracks, which, in effect, requires the installation of two 
independent drainage systems. 

When installing a drainage system in wet cuts, it is 
important that the laterals be placed from 12 in. to 18 
in. below the bottom of the lowest point in the water 
pocket, and the width of the lateral ditch should never 
be less than 18 in. 


Highway Bridge Floor 


What is the most satisfactory design of a wood floor 
for an overhead highway bridge carrying a heavy auto- 
mobile traffic? 


Wood Wearing Surface Should Be Protected 
By R. H. Gixey 


Division Engineer, Central of Georgia, Savannah, Ga. 


Our experience indicates that the most satisfactory 
as well as the most economical design of a wood floor 
for a highway bridge carrying heavy automobile traffic 
consists of 3-in. by 10-in., rough creosoted plank, well 
nailed to a sufficient number of floor beams to make it 
rigid. A coating of asphalt mixed with crushed stone 
or slag, about three inches thick, should then be applied 
and rolled smooth. Guard rails on each side, 3 in. by 
10 in., are sufficient to prevent the crawling of the wear- 
ing surface. This design is very satisfactory from the 
traveler’s point of view and assures long service life 
for the floor. Wood wearing surfaces have short serv- 
ice life and cannot be kept smooth where the traffic is 
heavy. 


‘ 


One That Will Ride Smoothly and Last Long 


By S. F. Grear 
Assistant Engineer of Bridges, Illinois Central, Chicago 


Floors on overhead highway bridges should have sta- 
bility, smooth riding qualities and long life. Where a 
wood floor is to be maintained, if the span-length will 
permit, I would recommend wooden stringers which 
have been given a light treatment with creosote or some 
other preservative which will not render them too liable 
to fire. Structures over railway tracks are subject to 
smoke and gases so that steel stringers deteriorate 
rapidly. Timber stringers are not damaged by smoke 
and should last almost indefinitely, if decay can be pre- 
vented. I do not consider concrete a proper material 
for stringers, particularly if carried on wooden sup- 
ports, since, if deterioration sets in or they are dam- 
aged, there is no satisfactory way of making repairs. 

The deck planking should be a single layer of 4-in. 
by 10-in. or 4-in. by 12-in. timbers, surfaced top and 
bottom and give a uniform thickness, thus insuring a 
smooth top surface. These planks should be given the 
same treatment as the stringers. They should be laid at 
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right angles to the center line of the bridge, and should 
be well spiked to the stringers. 

If the traffic is heavy, as suggested in the question, 
the wooden bearing surface will have a comparatively 
short life. For this reason, it should be covered with 
asphalt planking or asphalt blocks which have been 
manufactured under high pressure. At present, manu- 
facturers recommend a minimum thickness of 1% in. 
for the asphalt wearing surface, but I am hopeful that 
further experience will show that a thinner material 
will be satisfactory. Asphalt planking should be laid 
longitudinally with the bridge so that the wear of the 
traffic does not necessitate the renewal of the entire 
surface. 


Cleaning Water Pipes 


Under what conditions is it advisable to clean rather 
than replace incrusted pipe lines? What methods of 
cleaning can be employed? 


Depends on Condition and Size of Pipe 


By R. N. Foster 
Water Engineer, Wabash, Decatur, III. 


The factors governing the choice between cleaning 
or replacing an incrusted pipe line are comparative 
cost; the age of the pipe line in question and the 
probable service life remaining; the condition of the 
line, particularly with reference to corrosion, leaking 
joints, etc.; its location, as regards the ease or diffi- 
culty with which repairs can be made; and the degree 
of obsolescence. In general, it is advisable to clean 
a line of pipe rather than to replace it when it is in 
a good state of preservation and of ample size to meet 
present and probable future demands. 

The two most common methods of cleaning in- 
crusted pipe are by the use of muriatic acid and by 
means of mechanical equipment specially designed 
for this purpose. In the former, the acid is usually 
employed for lines ranging up to one-half or three- 
fourths of a mile in length, or on lines which contain 
a large number of elbows and cross connections. 
Again, this method is often more advantageous for 
lines that are not readily accessible because of the 
depth to which they were laid. 

The mechanical equipment, or “porcupine” as the 
cleaning instrument itself is often termed, is usually 
employed on lines that are comparatively straight, 
free from cross connections, and are more than three- 
fourths of a mile long. It is desirable that lines upon 
which this method is employed be laid shallow 
enough so that they can be uncovered at frequent 
intervals without excessive cost. This method is also 
adapted for use where the incrustation is of such a 
character that the acid will not readily attack and 
remove it. This occurs when the obstruction to the 
flow consists largely of mud and silt, some varieties 
of sand and iron oxide. 


Desirable if Cleaning Cost Less than Renewal 


By F. T. Beckett 


District Engineer, Chicago, Rock Island & Pacific, 
El Reno, Okla. 


Incrusted pipe lines should be cleaned when the cost 
of doing so is less than that of renewal, which is nor- 
mally the case in cast iron pipes. When incrusted with 
a precipitate soluble in muriatic acid, a pipe line can be 
cleaned cheaply through the use of this material, pro- 
vided the pipe line can be taken out of service for a 
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short period, A temporary line of smaller diameter can 
often be laid to permit the permanent line to be taken 
out of service if the amount of water used is very large 
and the storage capacity is not sufficient to permit shut- 
ting it off for the required period. If the pipe is 4 in, 
in diameter or larger, periods as long as 24 hr. may be 
necessary to complete the cleaning, depending on the 
amount of incrustation. An inhibitor should be used to 
prevent etching of the pipe or damage to valves and 
other connections. 

If the pipe is incrusted or filled with mud, sand or 
alge, it may be cleaned with dragline cutters or pres- 
sure-operated rotating cutters. The commercial drag- 
line cutters are pulled through the pipe by means of a 
cable attached to the cutter, using a winch to give the 
necessary pull. The rotating cutter, however, is placed 
in the line and forced through it by water pressure back 
of it. Pipe that has been taken up and needs to be 
cleaned before it can be used again may be cleaned by 
the use of a spiral-shaped boring tool attached to an 
electric or air motor, in a manner similar to a cylinder 
boring bar. In this operation, the pipe is clamped to a 
rack and the boring bar is forced through it, using air 
to blow the cuttings clear of the pipe. No damage is 
done to the interior lining of cast iron pipe if properly 
designed tools are used. 

When pipe that has been removed from the ground is 
to be cleaned, it is desirable that the incrustation be per- 
mitted to air slack or dry out for a short period before 
the pipe is bored or cleaned. 

Short lengths of small diameter pipe and fittings can 
be cleaned better after they are removed from the line, 
either by the use of acid or by drilling them out and 
then finishing the job with the acid. 


Cleaning Is Usually Advisable 


By C. R. KNow.es 
Superintendent Water Service, Illinois Central, Chicago 


The question of cleaning an incrusted pipe line, as 
compared with the laying of a new line to replace it, 
is largely one of. economics. Invariably incrusted 
lines can be cleaned at a lower cost than that of 
constructing a new pipe line. Other factors may be 
involved, however, such as convenience, accessibility 
of the line, its probable remaining service life and the 
time involved in doing the work. 

The line under consideration may be of such 
importance that it cannot be taken out of service for 
a sufficient length of time to permit the cleaning to 
be done. Such cases are extremely rare, however, 
since the line can be cleaned by mechanical methods 
by taking it out of service for only a few hours at a 
time. It is usually possible to select such intervals 
at times when this will not interfere with other 
operations. On the other hand, if chemicals are used 
for cleaning it may be necessary to keep the line out 
of service for periods ranging from 12 to 24 hours. 

The cleaning of pipe lines is particularly desirable 
where the lines are laid in inaccessible places or 
where they would be difficult to renew, as for exam- 
ple, under busy tracks, or buildings, across streams 
or where it is necessary to lay them at great depth. 
The time involved in cleaning pipe lines is much less 
than that required to lay a new line, which is often 
the deciding factor regardless of any question of 
economy. 

Three methods are followed in cleaning pipe lines: 
(1) By hand; (2) by mechanical means; and (3) by 
the use of chemicals. Pipe can be cleaned by hand 
only when the deposit is comparatively soft. Even 











Vol. 26, No. 9 


then this method is adapted only for short lines, 
since the procedure consists simply of scraping the 
deposit from the interior of the pipe. 

Mechanical cleaning, on the other hand, is followed 
extensively on both railway and municipal water 
lines. The process in this instance consists of open- 
ing the pipe line and inserting a cleaning machine 
which is forced through the pipe by water pressure, 
the water carrying the deposit which is scraped off 
ahead of the cutting machine. Where the incrusta- 
tion is heavy or extremely hard, it is sometimes 
necessary to attach a cable to the cleaning instrument 
in order to supplement the action of the water pres- 
sure by driving it through the pipe. 

Pipe lines are often cleaned with hydrochloric acid, 
either by introducing the acid and allowing it to 
remain quietly in the pipe line for a sufficient time or 
by circulating it through the pipe by means of a 
pump. The latter method reduces the time required 
for the operation and is also more economical than 
the former, since the circulation of the acid makes 
its action more effective, while it is often practicable 
to reclaim and reuse it. The surging process is used 
on extremely long lines by means of a pump located 
at each end of the section being cleaned. Cleaning 
with acid is particularly desirable around treating 
plants, enginehouses, and elsewhere where the lines 
are comparatively short and there are numerous 
elbows, branches or cross connections. 

Mechanical cleaning is better adapted for lines of 
large diameter or of considerable length because of 
the time involved and the quantity of acid required. 
When using the acid, it is necessary to employ some 
form of inhibitor in order to prevent corrosion of the 
piping, the valves and the pumps. 

It is of more than passing interest that the first 
cleaning of water mains of which there is any record 
occurred on the Illinois Central in 1867. At that 
time 10,000 ft. of 4-in. pipe at Centralia, IIl., laid in 
1855, was taken up, cleaned by hand and relaid. 


Caring for Tools 


What practicol methods can a track foreman employ 
to keep his tools in good condition? 


Are Kept in Condition at Division Shop 


By A. M. CLoucH 
Supervisor of Track, New York Central, Batavia, N. Y. 


Our system of handling tools leaves very little for 
the foreman to do other than to watch carefully to 
insure that no dull or badly worn tools are used. 
At my headquarters, I employ a blacksmith and a 
helper, the former being an expert toolmaker of long 
experience. Worn or damaged tools are sent in cur- 
rently by local trains and a good tool is returned 
immediately for every old one received. Tools that 
are beyond repair are turned in to the stores depart- 
ment after inspection by myself or the assistant 
supervisor, and are replaced’ with new tools. Every 
section and extra gang is provided with a grindstone 
or portable grinder for sharpening such tools as can 
be cared for locally. 

We do not run a supply train, but receive supplies 
currently as ordered. By handling the matter as I 
have outlined, we are able to keep our tools in first 
class condition at all times and with the close super- 
vision that is given we never find an accumulation 
of either new or worn tools at gang headquarters. 
The toolmaker I employ is not kept busy with ny 
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work, and for this reason cares in the same manner 
for the tools on parts of two adjoining divisions. 


Foremen Should Keep Close Check on Tools 


By R. H. Girkey 
Division Engineer, Central of Georgia, Savannah, Ga. 


Good tools are essential to good work. Every tool 
house should have posted in a prominent place a 
standard list of the tools that are required on that 
section, which should be prepared in accordance with 
the character of the work to be done, the size of the 
gang and the kind of labor. The complement of 
tools on hand should be checked against this list 
periodically, and any worn or damaged tools should 
be exchanged for good tools. Any tools that are 
lacking should be secured as soon as practicable. 
The foreman should keep his tools sharp and forbid 
the use of dull, worn or damaged equipment. The 
checking of the list and the work of sharpening can 
often be done on rainy days, and should be done by 
or under the direct supervision of the foreman. 


An Anvil and Forge Should Be Provided 


By W. G. Morcan 
Division Engineer, Kansas City Southern, Texarkana, Texas 


On the Kansas City Southern, the stores depart- 
ment handles the repairing and sharpening of the 
tools that are returned as unfit for use by the main- 
tenance forces. Supply cars are operated at intervals 
of 60 days, at which time foremen are allowed to 
exchange their worn or bad order tools for new or 
reconditioned ones. Every track foreman is provided 
with a portable tool grinder for the purpose of keep- 
ing his tools sharp, but this does not seem sufficient 
in the case of picks. 

In my opinion every foreman should, in addition, 
be provided with a forge and a small anvil, with 
which he can keep all of his tools sharp. My obser- 
vation is that during the tie-renewal season, particu- 
larly when the ties are inserted in gravel ballast, it is 
almost necessary to sharpen picks at least once a 
week, and to do this an anvil and forge are necessary. 


Educating the Men in the Use of Tools 
Is Fundamental 


By Roy HAHN 
Clerk to Master Carpenter, Seaboard Air Line, Tampa, Fla. 


Speaking from past experience as a track foreman, 
the most practical method for keeping tools in good 
condition is to organize the gang properly and edu- 
cate the men to use the tools for the purposes for 
which they are intended. This is the first and fun- 
damental step in preventing abuse of tool equipment 
as well as in eliminating causes of accidents. 

All tools that are to be used should be inspected 
every day before leaving the car house. This work 
should not be delegated, but should be done by the 
foreman himself, since he should know personally 
that all tools are in proper condition for service. Any 
tools that are dull or defective should be discarded 
and later sharpened or exchanged. Usually there are 
plenty of rainy days to provide ample time for sharp- 
ening, replacing broken handles or making other 
repairs that can be made locally. 

If every tool is used only for the purpose for which 
it is intended, it will remain in good condition for a 
longer period, and much of the trouble with dull and 
defective tools will be eliminated. Claw bars should 
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be used for pulling spikes and for no other purpose. 
Lining bars are for lining track and should never be 
used for lifting the track or for “nipping” the rail. 
Many foremen allow their men to use shovels instead 
of tie tongs for pulling in ties. This list could be 
extended indefinitely but these examples are 
sufficient. 


The use of dull or defective tools invariably results| 


in unsatisfactory work and is responsible for many 
personal injuries as well as added costs for the work 
done. No first class track foreman will permit the 
use of such tools and others should not be allowed to 
do so, since there is no difficulty in securing an ample 
supply of tools that are in good condition. 


Curing Creosoted Ties 


How long an interval should elapse after treatment 
before creosoted ties are inserted in the track? Why? 


Seasoning Increases the Strength 


By C. S. Burt 
Superintendent Ties and Treatment, Illinois Central, 


Grenada, Miss. 


Since our lines penetrate the southern pine territory, 
about 60 per cent of our requirements are met by the 
use of yellow pine, the remainder being red oak, white 
oak and other hardwoods. All of our ties are treated 
by the Reuping process with a retention of 5% Ib. to 
6 lb. of creosote. In forcing the preservative into the 
timber, the wood fibres are softened, so that a period 
of curing or seasoning after treatment is desirable. 
Wood has its greatest strength when the contained 
moisture is at a minimum. The liquid preservative has 
the same effect in this respect as moisture. 

For this reason, pine ties should be seasoned a min- 
imum of 30 days during the late spring and summer 
months and not less than 45 to 60 days in the fall and 
winter. Oak and other hardwoods do not require quite 
as long a period of curing and I believe that half the 
time given for pine ties will prove satisfactory. 


Should Cure Not Less Than 60 Days 
By ENGINEER MAINTENANCE OF WAY 


An interval of not less than 60 days should elapse 
after treatment before creosoted ties are inserted in the 
track, and a 90-day interval would be more satisfactory. 
I am aware that this is not always practicable since 
maintenance or construction requirements, the difficulty 
sometimes experienced in securing the authorized quota 
of properly seasoned ties and other conditions often 
make it impossible to allow this interval between treat- 
ment and use. Every reasonable effort should be made, 
however, to attain this objective wherever possible. 

There are definite reasons for prescribing this inter- 
val. In the first place, freshly creosoted ties are slippery 
and difficult to handle because of the surface oil. The 
fresh creosote blisters the skin wherever it comes in 
contact with it and is quite likely to damage the cloth- 
ing of the men. In addition, it is highly inflammable 
and, therefore, creates a certain amount of fire risk. 
Another feature which I have observed is that when 
freshly creosoted ties are inserted in the finer grades of 
ballast, such as gravel, chatts, cinders or burnt gumbo, 
the surface oil, and probably some of that held in the 
outer layers of the wood, is absorbed by the ballast. 

On our road it is customary to distribute a carload of 
freshly creosoted ties on each section about September 
1, after the ties for the current season have been ap- 
plied. These ties, which are credited to the quota for 
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the succeeding year, are unloaded at some convenient 
point at the station to be held as an emergency supply 
and, unless used for emergéncy purposes, are applied 
in the main track and sidings, and as far beyond as they 
will reach, during the following year. All other ties are 
held in storage at the plant for 60 days or more. 


Should Be Post-Treatment Curing 
By GENERAL ROADMASTER 


While we have been using treated ties for many 
years, Our experience with creosoted ties is not so 
extensive as that of many roads. We have observed 
several interesting things, however, since we began to 
creosote our ties extensively. So far as possible we 
endeavor to secure our tie timber on our own lines, and 
for this reason use a wide range of hardwoods and 
softwoods. 

We have found that some of these woods show a 
tendency to crush under the tie plate when inserted in 
the track immediately after treatment. We are not yet 
sure that this is not an inherent defect of the timber 
itself, but, since it does not occur in the same ties when 
they are used untreated, we are inclined to ascribe the 
trouble to the fact that the ties that have shown this 
tendency were supplied without a sufficient interval for 
post-treatment curing. Whatever may be the cause of 
this particular trouble, I am of the opinion that creo- 
soted ties should be allowed to cure for 60 to 90 days, 
preferably at the treating yard, before they are shipped 
out. If this is done they are much easier to handle, the 
excess oil on the surface is given an opportunity to dry 
and the surface fibres of the wood harden and are, 
therefore, better able to bear the loads that are imposed 
upon them. 


Renewing Caps 


Is it practicable to renew a cap on a ballast-deck 
trestle without removing any of the deck. If so, how? 


Describes a Unique Method of Replacing Caps 


By P. Glynn 
Division Engineer, Illinois Central, Louisville, Ky. 


Some time ago we found it necessary to remove some 
caps from a ballast deck trestle where it was not con- 
venient to set up temporary bents and F. G. Morgan, 
one of our bridge and building foremen, devised a 
method of doing the work which is adapted for all such 
trestles. 

In this method wooden stringers are suspended longi- 
tudinally on each side of the bridge by means of a 34-in. 
steel cable looped over the caps adjacent to the bent 
from which the defective cap is to be removed. At the 
points of suspension, steel plates are placed to prevent 
the cable from cutting into the timbers. A reinforced 
cleat, 8 in. by 6 in., is bolted to the outside batter pile 
of the bent to be repaired, so that the top is about four 
inches below the bottom of the suspended stringer. The 
purpose of this cleat is to take up the deflection of the 
stringer and the stretch in the cables when the load is 
applied. Wedges can be used between the cleat and 
stringer if this becomes necessary. 

Timbers, 12 in. by 12 in. by 16 ft., to support the 
jacks are placed on the stringers, parallel to the defec- 
tive cap, leaving at least 16 in. clearance outside the 
bent. The new cap is placed in this space on one side of 
the bent. Four jacks are then set, two on each of the 
supporting timbers under the outside stringers of the 
bridge deck, and a timber, 8 in. by 12 in. by 14 ft., is 
placed on top of the jacks, which are then screwed up 
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to a snug fit. Next, the ballast is opened up and one 
floor board is removed to give access to the drift bolts, 
which are pulled. The stringers are then jacked up 
iust enough to allow the cap to be raised one inch, 
which is sufficient to permit the drift bolts between the 
cap and piles to be sawed off. The cap is slid over and 
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How the Jacks Are Supported 


dropped into the clearance space opposite the one in 
which the new cap rests. 

The new cap is raised by. means of tackle blocks and 
¥-in. lines, one of which is suspended at each end of 
the cap from a timber, 3 in. by 10 in. by 16 ft., which 
is laid over the top of one rail with its end slipped 
under the opposite rail. The drift bolts are then re- 
placed by driving long bolts which extend through the 
stringers and cap into the piles. The force required 
in this operation is one foreman and five men, includ- 
ing two men to flag. Caps have been replaced on a 
bridge 29 ft. high at a cost of $60. On low bridges it 
may be preferable to set up temporary bents, but where 
this is not practicable the method which has been de- 
scribed is the best and most economical of which I 
know, and creates the least disturbance to the deck of 
the bridge. 


Renewal Without Removing Deck Is Practicable 


By R. H. Girkey 
Division Engineer, Central of Georgia, Savannah, Ga. 


This is an extremely practical question, since it refers 
to a problem that many maintenance officers must meet 
and solve. It is practicable to renew caps on ballast 
deck trestles without removing the deck. The procedure 
is as follows: The cap to be removed is raised about 
two inches and the drift bolts are sawed off. During 
this time the stringers are supported by temporary caps 
placed each side of the bent involved in the repairs and 
far enough back to give the necessary clearance. The 
cap and stringers are raised by using three jacks on 
each side of the bent. After the drift bolts are cut, the 
old cap is slid out and the new cap is substituted. The 
stringers are then lowered, the ballast is opened up 
over the cap and new drift bolts are driven. We have 
applied more than 30 caps to a single trestle in this 
manner during a period of several years. 


Depends on the Design of the Trestle 


By C. S. Heritace 
Bridge Engineer, Kansas City Southern, Kansas City, Mo. 


The practicability of renewing caps on ballast-deck 
trestles without removing the deck depends somewhat 
on the design of the trestle. Our structures of this type 
have the caps attached to the piles and the stringers to 
the caps by means of drift bolts. This construction ne- 
cessitates the removal of one or more deck planks in 
order to remove the drift bolts in the stringers. It is 
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possible to modify this design, however, so that caps 
will be attached to the piles by straps or scab plates. 
In the same way, clip angles or special castings can be 
employed for fastening the cap and stringers together. 

It would be’possible to replace a cap in a trestle hav- 
ing drift bolt fastenings without removing any of the 
deck. The procedure in this case would be to shove up 
the stringers, cut off all of the drift bolts and, after the 
new cap is in place, make the attachments as already 
suggested. 

I am sure the discussion of this question will be of 
considerable interest in determiaing whether the usual 


' method of fastening trestle timbers together is the best 


for the purpose. We have been using creosoted ballast- 
deck trestles for 15 years, but, so far, have not found it 
necessary to change out any of the caps. 


Renewal Without Disturbing Deck Practicable 


By W. J. Howse 


Bridge and Building Foreman, New Orleans & North Eastern, 
Poplarville, Miss. 


It is entirely practicable to renew caps on ballast-deck 
trestles without removing any of the deck timbers. My 
plan of doing this is to prepare a substantial jacking 
foundation on each side of the bent affected, leaving 
sufficient clearance so as not to hamper the work. Two 
35-ton jacks are used on each side of the bent to lift 
the stringers which form the deck. After the deck has 
been raised a sufficient amount to fully clear the cap, 
the drift bolts, if there are any, are cut with a hacksaw. 
The cap is then jacked up and the drift bolts holding it 
to the piles are cut in the same manner. Next a 2-in. 
by 8-in. timber is nailed to the bent about 3 in. below 
the bottom of the cap, a 1-in. rope is passed around this 
timber with a winch turn and fastened to the cap at its 
middle point. The cap can then be slid off the piles and 
lowered to the ground. The new cap is then swung 
from the top of the deck in the usual manner and set 
into position. It is fastened to the piles with drift bolts 
and the deck stringers are fastened in the usual way. 

If the ground is of such character that a jacking 
foundation is not feasible or if the work must be done 
over water, the jacking foundation is prepared by fas- 
tening timbers to the bent from which the cap is to be 
removed and to the adjacent bents. 


It Is Difficult, but Can Be Done 


By Roy HAHN 
Clerk to Master Carpenter, Seaboard Air Line, Tampa, Fla. 


Although somewhat difficult and more costly, as com- 
pared with renewing caps on open deck trestles, it is 
entirely practicable to make such renewals on ballast- 
deck structures without removing any part of the deck. 
A method which has been used with success requires a 
suitable jacking foundation near the bent containing the 
defective cap. When this has been prepared, set jacks 
of sufficient capacity to lift the deck of the bridge, plac- 
ing them so as to allow ample clearance on each side of 
the bent. Over the jacks, place 12-in. by 12-in. timbers 
to insure that all stringers will be raised together, and 
raise the jacks to a snug fit. 

Before jacking is commenced, a chain should be 
looped around the deck near the bent and tightened to 
prevent the spreading of the stringers and the possibil- 
ity of ballast getting between them. The ballast is then 
opened up directly over the cap and all drift bolts 
drawn. The jacks are lifted and the old cap removed. 
The new cap is placed and the deck is lowered, after 
which the drift bolts are redriven of such length as to 
reach through the stringers and cap into the piles. 
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U. S. Drills Improved 


HE United States Electrical Tool Company, Cin- 

cinnati, Ohio, is now equipping its U. S. %, +3; and 
¥%-in. portable electric drills and also its No. 1 and 
No. 2 sizes of screw 
drivers, valve 
grinders and tappers, 
with Bohnalite metal 
housings. It is 
claimed that this 
metal much 
stronger than alu- 
minum, and, there- 
fore, that these tools 
withstand rough 
handling and hard 
service better than 
before. 

The portable elec- 
tric drills have also 
been redesigned to 
permit one side of 
the handle and the end of the housing to be removed 
in one piece. This design renders the switch, wiring 
and commutator more easily accessible when servicing 
becomes necessary. It is said that the brushes are 
quickly removed and replaced and that the new lines 
of the handle give increased gripping ease, besides im- 
proving the appearance of the drills appreciably. 


A Track Grinder in Two Models 


WO NEW track grinding machines, designated 

as Models P-2 and P-3, have been developed by 
the Railway Track-Work Company, Philadelphia, Pa. 
These machines are designed for use on open track 
to remove surplus metal which has been produced by 
arc welding to build up cupped joints. 

Model P-2 is mounted on a four-wheel frame and 
is equipped with two grinding heads, one over each 
rail, which operate independent of each other. A 
throwout switch allows one grinder to remain idle 
during the operation of the other. The grinding 
wheels are 12 in. in diameter, have 114-in. faces, and 
are powered with a 3-hp. motor. This motor is con- 
trolled by an automatic starter with a push-button 
station for each unit, which is located within conveni- 
ent reach of the operator. It is equipped with a flex- 
ible coupling and a helical gear drive which is en- 
closed entirely in a housing. The vertical adjustment 
or feed provided for each grinding wheel is regulated 
by a hand wheel which operates a worm through a 
feed gear. 

Each grinding wheel is adjusted laterally by a lever 
which permits sufficient movement of the wheel to 
grind both sides of the head of the rail. The axles 


is 


One of the Drills, with One Side 
of the Handle and the End of the 
Housing Removed 


VED DEVICES 


of this machine run in ball bearings which, it is said, 
allow easy travel back and forth over the joint by 
turning one of the track wheels. For moving to and 
from the track, the grinder is equipped with a set 
of handles which may be extended longitudinally in 
either direction. This machine is 64 in. long and 
22 in. high and weighs 800 Ibs. complete, ready for 
service. 

The design and construction of Model P-3, which 


The Model P-2 Grinder Has Two Grinding Heads 


has one grinder and only three wheels, is somewhat 
different from that of the two-grinder machine. The 
motor of this model is mounted on a steel frame 
which in turn moves vertically and laterally in an- 


other frame. A feed screw which is operated by a 
hand wheel provides vertical adjustment for the 


Model P-3 Has One Grinding Head Which May Be 
Applied to Both Rails 


grinding wheel. The grinding wheel spindle is en- 
gaged with the main drive shaft through spiral gears 
and the main shaft is connected with the motor shaft 
by a flexible chain coupling. A lever jack is provided , 
at the center of the machine by means of which the 
grinder can be hoisted and turned to grind on the 
other rail. A 12-in. grinding wheel with a 1¥%-in. 
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face is also used on this model. The wheel is made 
of Bakelite Bond and operates at 9,500 surface feet 
er minute. This machine weighs 500 lb. complete 
and the frame is constructed of steel castings. 


Step Claw and Lift Bars 


HE Clark Manufacturing Company, Philadelphia, 

Pa., is manufacturing clawbars and general utility 
lift bars which have a four-step heel that is intended 
to function as blocking in increasing the vertical lift 
of the bars. The four-step clawbar consists essen- 
tially of a claw head having a swivel fit in a five-foot 
bar of steel tubing, at the base of which is welded a 
three-step heel with legs of such length that it is 
possible to pull spikes through a straight vertical 
lift of seven inches. 

In using the bar, the initial lift of the spike is 
secured directly on the heel of the clawbar head, 
following which the bar handle is rotated through a 
quarter turn to bring the lowest step of the three- 
step heel into working position. Successive quarter 
turns of the bar bring the higher steps into play, 
each change of step being accomplished without re- 
moving the claw grip on the spike. The upper end of 
the bar is fitted with a chisel point so that the bar 
may be used for a wide variety of lifting and prying 
operations. The principal purpose of the four-step 
clawbar is to facilitate the pulling of spikes and to 
overcome the bending of the spikes which occurs 
frequently with the use of the usual type of claw- 
bar, unless temporary blocking of some kind is 
provided. 

The four-step utility bar is constructed on the same 
principle as the four-step clawbar and differs essen- 





Above—The Four-Step Clawbar 
Below—-The Four-Step Utility Bar 


tially only in the shape of the lifting swivel head. 
With this bar, which is five feet long and weighs 
16 Ib., it is possible to make a 6-in vertical lift with- 
out auxiliary blocking. 


Firty Years Aco.—The Flint & Pere Marquette 
(now the Pere Marquette), extending from Monroe, 
Mich., to Ludington, 253 miles, with 40 miles of 
branches, was sold with all its rolling stock and build- 
ings at East Saginaw, Mich., on August 18. Only one 
bid was made, and that for $1,000,000.—Railway Age, 
August 26, 1880. 
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WiTH THE CIATIONS 


American Railway Engineering Association 


While there were a considerable number of meet- 
ings of special committees during August, only five 
of the regular standing committees had formal meet- 
ings during the month. The Committee on Railway 
Operation had a meeting at White Sulphur Springs, 
W. Va., on July 31 and August 1; the Committee on 
Ballast met at Montreal on August 1; the Committee 
on Water Service held a meeting in Chicago on 
August 5; the Committee on Economics of Railway 
Location met in Chicago on August 21; and the new 
Committee on Maintenance of Way Work Equip- 
ment held a meeting at Toronto on August 26. In 
addition to these regular meetings, representatives of 
the committees on Buildings, Masonry and Iron and 
Steel Structures held a joint meeting in Chicago on 
August 21 and 22 for the purpose of interviewing 
representatives of various companies engaged in the 
manufacture of waterproofing in connection with the 
work of these three committees in the developing of 
standards and specifications for waterproofing. 

The Proceedings for 1929, embracing the largest 
number of pages ever published by the association 
under this title, are now being mailed. 


The Roadmasters Association 


Plans for the 48th annual convention which will 
be held at the Hotel Stevens, Chicago, on September 
16-18, are now approaching completion and the 
interest that is being shown indicates that this con- 
vention will equal or exceed those of preceding 
years in attendance, interest and educational value of 
the program. The program for the convention is as 


follows: 
(Chicago Daylight Saving Time—One hour ahead of Cen- 
tral Standard Time.) 


Tuesday, September 16 


10:00 a. m.—Convention called to order. 

Invocation by A. M. Clough, past president; 
supervisor, N. Y. C., Batavia, N. Y.. 

10:15 a.m.—Opening address. 

10:40 a.m.—Address by President E. E. Crowley, road- 
master, D. & H., Oneonta, N. Y. 

Appointment of special committees. 

11:00 a. m.—Report of Committee on the Equation of Track 
Mileage as a Basis for the Distribution of 
Forces, P. J. McAndrews, chairman; road- 
master, C. & N. W., Sterling, Ill. 

12:30 p. m.—Adjournment. 

2:00 p. m—Address on Track Maintenance as Affected by 
Signal Operation, by J. A. Peabody, signal 
engineer, C. & N. W., Chicago. 

2:45 p.m.—Report of Committee on Getting the Most 
from Labor-Saving Equipment, W. O. Frame, 
chairman; district engineer maintenance, C. 
B. & Q., Burlington, Iowa. 

3:30 p.m.—Address on Looking Ahead in Maintenance of 
Way, by Lem Adams, general supervisor 
maintenance of way, U. P. Sys., Omaha, Neb. 

4:30 p.m.—Adjournment to visit exhibit of Track Supply 
Association. 


Wednesday, September 17 
9:30 a.m.—Report of Committee on the Division of Work 


Between Section and Extra Gangs, RL. 
Sims, chairman; district engineer mainte- 


nance of way, C. B. & Q., Galesburg, Tl. 
10:30 a.m.—Address on the Method 


and Organization for 











Laying Rail on the Pennsylvania Railroad, 
by R. W. E. Bowler, division engineer, 
Pennsylvania, Pittsburgh, Pa 

m.—Address on Safety in Maintenance, by J. E. 
Long, superintendent of safety, D. & H., 
Albany, N. Y. 

m.—Adjournment. 

m.—Report of Committee on Recent Developments 
in Roadbed Drainage with Particular Refer- 
ence to Multiple Tracks and Yards, J. A. 
Snyder, chairman; division engineer, M. C., 
Detroit, Mich. 

m.—Address on European Track Construction and 
Maintenance, by J. V. Mi ae chief engineer 
maintenance of way, Se Oe ‘New York. 

m.—Adjournment to visit ports of Track Supply 
Association. 

m.—Annual dinner of the Track Supply Association 
and the Roadmasters’ Association. 


Thursday, September 18 


m.—Report of Committee on the Use of Motor 
Tracks in Track Work, O. J. Supernant, 
chairman; roadmaster, D. & H., Schenectady, 
Ne es 
m.—Business session. 
Reports of officers and of committees. 
Election of officers. 
Selection of 1931 convention city. 
New business. 
Installation of officers. 
Adjournment. 

On Thursday afternoon the members will leave 
Chicago at 12:45 p. m. on a special train provided by 
the Chicago & Alton for Joliet, Ill., where they will 
visit the plants of the Illinois Steel Company and the 
American Steel & Wire Co. At the former plant they 
will be afforded opportunity to witness the produc- 
tion of steel and its conversion into bolts, spikes and 
angle bars, while at the latter plant they will be 
shown the manufacture of wire, nails and other 
fencing materials. 


11:30.a. 


12:30 p. 
2:00 p. 


3:00 p. 


4:00 p. 
6:30 p. 


9:30 a. 


10:30 a. 


Track Supply Association 


In addition to the 59 firms which were reported in 
the August issue as having arranged for space for 
the exhibit of their materials and equipment during 
the convention of the Roadmasters Association, one 
additional firm, the Enterprise Railway Equipment 
Company, Chicago, has also arranged to exhibit. In 
addition, six firms have taken membership in the 
association and will arrange for representatives to be 
present without exhibit as follows: 

Electric Railweld Sales Corporation, Chicago. 

Thomas A. Edison, Inc., Bloomfield, N. J. 

National Malleable & Steel Castings Company, 
Cleveland, Ohio. 

Verona Tool Works, Verona, Pa. 

William Wharton Jr., & Co., Easton, Pa. 

Wyoming Shovel Works, Wyoming, Pa. 

The exhibit of the Track Supply Association will 
be presented in the main exhibit hall of the Stevens 
Hotel, immediately adjacent to the convention room, 
affording those attending the convention every 
opportunity to study the materials on display. 


Bridge and Building Association 


A meeting of the Executive committee was held at 
Chicago on Saturday, August 23, with President J. S. 
Huntoon, directors E. C. Neville and F. W. Hillman, 
Secretary Lichty and past-presidents Maro Johnson, 
C. R. Knowles, F. E. Weise, L. D. Hadwen and J. S. 
Robinson present. Five applications for membership 
were acted on favorably, bringing the total number 
of new members elected since the last convention 
to 32. 

Plans for the next convention, which will be held 
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at Louisville, Ky., on October 21-23, were discussed 
and the following program approved. 


Tuesday, October 21 


10:00 a. m.—Convention called to order. 
Address by W. R. Cole, president, 
& Nashville, Louisville, Ky. 
Address by the mayor of Louisville. 
11:00 a. m.—Address by J. S. Huntoon, president, assistant 
bridge engineer, M. C., Detroit, Mich. 
Report of the secretary- -treasurer. 
11:30a.m.—Report of Committee on the Relative Advan- 
tages and Costs of Precast a Crib 
Walls and Monolithic Walls, T. H. Strate, 
chairman, engineer track ue C. M. St 
P&P... Chicago. 
2:00 p. m.—Report of Committee on Masonry Failures— 
Their Causes and Remedies, A. B. Scowden, 
chairman, general bridge inspector, B. & O, 
Cincinnati, Ohio. 

3:00 p.m.—Report of Committee on Programming Bridge, 
Building and Water Service Work, E. 
Neville, chairman, bridge and building mas- 
ter, GC. (N: ’ Toronto, Ont. 

m.—Adjournment to visit exhibit of Bridge and 
Building Supply Men’s Association. 

m.—Buffet dinner jointly with Louisville Transpor- 
tation Club. 

m.—Address on Welding Structural Steel, by Albert 
Reichman, division engineer, American 
Bridge Company, Chicago. 

Address on Strengthening of Bridge over Des 
Moines River by Welding Additional Flange 
Plates, by Walter Roof, bridge engineer, 
CoG: W., Chicago. 


Wednesday, October 22 


m.—Report of Committee on the Use of Power 
Tools and Equipment in Bridge and Building 
Work, R. D. Ransom, chairman, supervisor 
bridges and buildings, C. & N. W., Sioux 
City, Iowa. 

m.—Report of Committee on Camp Cars and Their 
Equipment for Bridge and Building Crews, 
C. M. Burpee, chairman, engineer, purchasing 
department, D. & H. , Albany, IN: Y. 

m.—Address by R. E. Simpson, general manager, 
Sou., Cincinnati, Ohio. 

Report of Committee on the Inspection and 


Louisville 


4:30 p. 
6:30 p. 
7:30 p. 


9:30 a. 


10:30 a. 


2:00 p. 


Maintenance of Water Tanks and Their 
Appurtenances, E. H. Brown, chairman, 
supervisor bridges and buildings, N. P., 


Minneapolis, Minn. 

m.—Report of Committee on the Modernizing of 
Station Buildings, F. H. Soothill, chairman, 
chief estimator, I. C., Chicago. 

m.—Annual banquet. 


Thursday, October 23 


m.—Report of Committee on the Maintenance of 
Turntable and Drawbridge Machinery, A. E. 
Bechtelheimer, chairman, assistant bridge 
engineer, C. & N. W., Chicago. 
m.—Closing business. 
Election of officers. 
Selection of meeting place. 
Adjournment. 


3:00 p. 
6:30 p. 


9:00 a. 


10:00 a. 


Directory of Associations 


American Railway Bridge and Building Association—C. A. Lichty, sec 
retary, 319 North Waller avenue, Chicago. Next convention, October 
21-23, 1930, Louisville, Ky. 

American Railway Engineering Association (Works = co-operation with 
the American Railway Association, Division IV).—E. H. Fritch, sec- 
retary, 59 East Van Buren street, Chicago. Next RD os, March 
10-12, 1931, Palmer House, Chicago. 

American Wood-Preservers’ Association, H. L. Dawson, secretary, Wash- 
ington, D. C. Next convention, January 27-29, 1931, ” Philadelphia, Pa, 

Bridge and Building Supply Men’s Association—W. Lawrence, secre- 
tary, Johns-Manville Corporation, 41st street and Madison avenue, New 
York. Annual exhibit at convention of American Railway Bridge and 
Building Association. 

National Association of Railroad Tie Producers—Roy M. Edmonds, sce 
retary, Syndicate Trust Building, St. Louis, Mo. 

National Railway Appliances Association.—C. W. Kelly, 
South Michigan avenue, Chicago. Annual exhibit 
of American Railway Engineering Association. 

Roadmasters’ and Maintenance of Way Association —T. F. Donahoe, 
secretary, 428 Mansion street, Pittsburgh, Pa. Next convention, Sep 
tember 16-18, 1930, Chicago. 

— Supply Association—L, C. Ryan. secretary, Oxweld Railroad 

Service wey Chicago. Annual exhibit at convention of Road- 
masters’ and Maintenance of Way Association. 


secretary, 1014 
uring convention 
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Freight car loading for the week 
ended August 9 was 904,157 cars a de- 
crease of 187,996 cars from the corre- 
sponding week of 1929 and 140,011 cars 
less than that of the same week in 
1928. Revenue car loadings at stations 
in Canada for the same week totaled 
61,272 cars, a decrease of 4,173 cars 
from the corresponding week of last 
year. 


The New York Central has _ pur- 
chased 41 storage battery, oil-electric 
(“three-power”) locomotives for switch- 
ing service, 35 for use in New York 
and 6 in Chicago. The term “three- 
power” has been applied to this new 
form of locomotive because power for 
its operation may be obtained from a 
third rail, from engine and battery 
combined, or from the engine alone. 


President Hoover has appointed 
Charles D. Mahaffie as a member of 
the Interstate Commerce Commission 
to fill the vacancy caused by the resig- 
nation of Thomas F. Woodlock, who 
let the commission to become con- 
tributing editor of the Wall Street 
Journal. Prior to his recent appoint- 
ment, Mr. Mahaffie was director of the 
Bureau of Finance of the commission 
and is succeeded in that position by 
O. E. Sweet, assistant general solicitor, 
Bureau of Valuation. 


The Baltimore & Ohio has equipped 
its night trains between New York and 
Washington, D. C., with day coaches 
especially fitted for the convenience of 
travelers not using the regular sleeping 
cars. Four of these cars have been 
placed in service. Each car has a 
smoking compartment for women at 
one end and one for men at the other 
and is equipped with a lunch counter, 
easily reclining seats and_ individual 
lights for those who desire to read. 


The Interstate Commerce Commis- 
sion has granted a certificate of con- 
venience and necessity to the Mis- 
sissippi Valley Barge Line authorizing 
it to operate as a common carrier by 
water on the Ohio and Mississippi 
rivers between Cincinnati, Ohio, and 
New Orleans, La., and intermediate 
points, The barge line is authorized to 
set up through rail-barge and _ rail- 
barge-rail rates on various commodities 
between points in central territory and 
points in southern and southwestern 
territory. 


The Chicago & North Western and 
the Mamer Air Transport Company 
have established a rail-and-air schedule 
of 44 hr. 30 min. between Spokane, 
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Wash., and New York, which is a re- 
duction of 36 hr. 30 min. under all-rail 
schedules. The schedules involve air 
service between Spokane and St. Paul, 
Minn., train service between St. Paul 
and Milwaukee, Wis., air service be- 
tween Milwaukee and Grand Rapids, 
Mich., in conjunction with the Kohler 
Aviation Company, and train service to 
New York over the, Michigan Central 
and the New York Central. 


Hourly earnings of all wage earners 
on Class I railways in the United 
States averaged slightly over 64 cents 
in the fourth quarter of 1929, while 
average weekly earnings were $31.80, 
according to information released by 
the National Industrial Conference 
Board, New York. Average earnings 
per hour of all irain and engine serv- 
ice labor amounted to 92 cents and 
weekly earnings to $48.13; skilled shop 
labor received slightly less than 80 
cents per hour and $37.62 per week. 
Earnings of unskilled shop labor were 
nearly 38 cents an hour and $17.97 a 
week. 


Railroads acted promptly last month 
to administer relief in drought-stricken 
territories by reducing rates generally 
50 per cent on hay, feed and water into 
the affected areas and on livestock out 
of the areas into more fortunate terri- 
tory. This was done at the request 
of President Hoover and under a spe- 
cial authorization issued by the Inter- 
state Commerce Commission which on 
August 9 issued a blanket order author- 
izing the roads to publish and charge 





Livestock Freight Rates— 
By Rail and by Truck 


If livestock shippers in Illinois 
had shipped by rail the 1,115,606 
head of livestock that they hauled 
to three markets in that state by 
truck in 1927, they would have 
saved $400,763, according to a study 
made by R. C. Ashby, associate 
chief in livestock marketing of the 
agricultural experiment station of 
the University of Illinois. On the 
basis of trucking and freight rates 
in effect in 1927, the apparent saving 
would have been 34.4 cents a head. 
Mr. Ashby says that the trucking 
rates to Peoria in 1927 averaged 2.8 
to 3.5 times the rail rates on cattle 
and calves; to St. Louis the rates 
by truck were 2.3 to 4.2 times the 
rail rates; and to Chicago they aver- 
aged 2 to 8 times the rail rates. 
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rates without notice and without ob- 
serving the usual rules governing the 
publication of tariffs. 


Statistics recently issued by the In- 
terstate Commerce Commission show 
that there were 6,496 persons killed and 
76,995 injured on the railroads of the 
United States in 1929. These figures 
compare favorably with 6,509 killed and 
85,561 injured in 1928 and 6,821 killed 
and 104,799 injured in 1927. The sta- 
tistics show that there were 36 passen- 
gers killed in train accidents in 1929, 
while only 16 were killed in 1928 and 
10 in 1927. However, this figure is 
only one more than half the average 
number of passengers killed in the four 
years prior to 1927. The total damage 
to cars, locomotives and roadway be- 
cause of collisions and derailments was 
nearly $20,000,000 in 1929, which was 
about equal to the same figure for 1928. 

Railway employment suffered a heavy 
reduction between May 15 and June 
15, according to the preliminary state- 
ment of employment on Class 1 rail- 
ways issued by the Interstate Com- 
merce Commission. This statement 
showed that the number of railway 
employees as of the middle of June 
was 1,564,269, a decrease of 156,000 or 
9.9 per cent as compared with June 15 
a year ago, and a decrease of 37,216 
as compared with May 15 of this year. 
This decrease is 3.31 per cent greater 
than the corresponding reduction for 
the month of May of this year, which 
was 6.59 per cent as compared with 
May of last year. The maintenance of 
way and structures group showed the 
greatest reduction, there having been 
14.59 per cent less employees in this 
group on June 15, 1930, than on June 
15, 1929. 


The Boston & Maine has announced 
that industrial development projects 
involving the construction of new 
manufacturing and distributing plants 
to be served by its lines in eastern 
Massachusetts, at an aggregate cost of 
$2,250,000 and to employ 1,825 persons, 
have been contracted for within the 
past two weeks. This development in- 
volves four distinct projects compris- 
ing a total of almost 500,000 sq. ft. of 
floor space, and, in addition, the B. & 
M. has completed arrangements for the 
occupancy of a plant that has been 
vacant 10 years, by an industry which 
will move 10,000 tons of material 
annually through the Port of Boston. 
The Illinois Central has also reported 
that during the last 12 months 125 new 
industries have been established along 
its lines in 82 communities. 
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Projects Contemplated 


C. N. R.—Construction of steel and 
concrete bridges to replace existing 
timber bridges at Bethune st., Peter- 
borough, Ont., and Eglinton ave., York, 
Ont., and elimination of grade crossing 
at Victoria Park ave., Toronto, Ont. 


C. & N. W.—Construction of brick 
and steel inbound and outbound freight 
houses in Merchandise Mart, Chicago; 
66 ft. by 250 ft., and 37 ft. by 386 ft. 
respectively. 

G. T. W.—Construction of 85-car 
capacity paved team track yard, De- 
troit, Mich., to be equipped with travel- 
ing gantry crane. 


Imperial Petroleum Exploration Co. 
—Has purchased 38-mile road between 
Homo, Tam., and Panuco, Ver. C., and 
will extend it from Panuco to El Higo, 
Ver. C., 32 miles. 


Newfoundland—C onstruction new 
bridge across Crabbes river, 60 miles 
northeast of Port-aux-Basques, to re- 
place bridge carried away by ice; steel 
and reinforced concrete with two 190- 
ft. through-truss spans. 


Peoria, Ill—Has petitioned Ill. Com- 
merce Commission for separation of 
grades of C.B. & Q.,C. R. I. & P. and 
P. & P. U. and Cedar st. in that city. 


Texarkana & Ft. Smith—Construc- 
tion new bridge over Little river, Mor- 
ris Ferry, Ark., to include 3 deck plate- 
girder spans, each 84 ft. long and 1,100 
ft. of pile trestle approaches. 


Trinity Valley & Northern—Has ap- 
plied to I. C. C. for authority to con- 
struct line, Cleveland, Tex., to Havens, 
12 miles. 


W. P.—Examiner O. D. Weed has 
recommended in proposed report to 
I. C. C. that the W. P. Cal. (a subsid- 
iary of the W. P.) be allowed to con- 
struct a line between Redwood City, 
Cal., and Niles and Quint st. in San 
Francisco, Cal., 39 miles, to give road 
all-rail entrance into city. Cost $7,997,- 
353 or less if road secures trackage 
rights over Dumbarton bridge of S. P. 
across San Francisco bay. 


Approved by Commissions 


C. P. R—Bd. of Ry. Comm'rs of 
Can. has approved proposed location 
for Wolfe’s Cove branch at Quebec, 
Que., and for the Ile Perrot branch ex- 
tending 7.5 miles southeasterly from a 
point near Vaudreuil, Que. 


Long Island—Pub. Serv. Com. of 
N. Y. granted petition to State Dept. of 
Pub. Wks. to replace existing bridge 
over North Hempstead turnpike, North 
Hempstead, N. Y., with new bridge, 
$281,000. 


N. Y. C—By Pub. Serv. Com. of 
N. Y. to eliminate River st. grade 
crossing, Oriskany, N. Y., by construc- 
tion overpass 210 ft. southeast of pres- 
ent crossing, $135,900. Specifications 
and estimate for elimination of cross- 
ing on Syracuse-Watertown county 
highway, Hastings, N. Y., $155,300; 
estimate for elimination of Albion st. 
highway grade crossing, Murray, N. Y., 
$153,700; estimate for elimination of 
Colosse crossing, Mexico, N. Y., $139,- 


200; and specifications and estimates of 
cost for elimination of Nichols ave. 
grade crossing, Syracuse, N. Y., $206,- 
540, all approved by Pub. Serv. Com. 
of N.Y. 


Oneida & Western—Authorized by 
I. C. C. to construct extension, East 
Jamestown, Tenn., southwesterly 9 
miles, $84,000. 


Term. Ry. Assn. 
Council of East St. Louis, Ill, has 
passed ordinances authorizing  con- 
struction of 3 east side approaches to 
St. Louis municipal bridge and erection 
of union passenger station at Railroad 
and South Main sts., East St. Louis, 
$700,000. 


Projects Authorized 


C. N. R—Imntediate reconstruction 
of dock at foot of Main st., Vancouver, 
B. C., destroyed by fire with loss of 
$1,000,000. 


C. & O—Extension of passing track 
and rearrangement of water facilities, 
Buchanan, Va., $59,600, and extension 
of set-off track, Burks, Va., $25,600. 


N. & W.—Construction of new abut- 
ment and lengthening of bridge No. 
349-A, Bristol, Va., $33,000; elimination 
2 grade crossings between Blackstone, 
Va., and Wilson; extending and cover- 
ing of platform at freight _ station, 
Columbus, Ohio; and construction concrete 
bridge at Marburg ave., Cincinnati, Ohio. 


Bids Received 


I. C.—For construction viaduct to 
carry Randolph st. over site of pro- 
posed suburban station, Chicago, tem- 
porary suburban station at East South 
Water st. and permanent station be- 
tween that street and Randolph st. 


L. A. & §. L.—Construction line 
from main line between Bracken, Nev., 
and Pierce to connection with proposed 
government road at site of Boulder 
dam, 22 miles. 


Contracts Awarded 


A. T. & S. F.—By Wichita, Kan., for 
construction substructure for subway 
at Waterman st., Wichita—List & 
Weatherly Construction Co., Kansas 
City, Mo. 


Atlanta, Birmingham & Coast—Con- 
struction one-story freight warehouse, 
36 ft. by 280 ft., Bellwood, Atlanta, Ga. 
—Capitol Const. Co., Atlanta, $30,000. 


B. & O.—Construction freight term- 
inal for use by Universal Carloading & 
Distributing Co., Pittsburgh, Pa includ- 
ing two-story office building, 45 ft. by 
80 ft., two-story steel freight shed, 45 ft. 
by 603 ft., and 200-ft. loading platform— 
Ellington-Miller Co., Chicago; con- 
struction water-treating plant, Jackson- 
burg, W. Va.—Pittsburgh-Des Moines 
Steel Co., Pittsburgh, Pa. 


C. N. R.—Superstructure for 100- 
room hotel at Kent and Pownall sts., 
Charlottetown, P. E. I.—Foundation 
Martime, Ltd., Halifax, N. S.; con- 
struction subways at Gerrard st. and 
Carlaw ave., Toronto, Ont.—Richard- 
son Const. Co., Toronto, $412,000; con- 
struction of overpass at Kingston road, 
about 10 miles east of Toronto; and 
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for construction of subway at King’s 
highway No. 7 on the Newmarket sub- 
division, Concord station, Ont. 


C. P. R—Construction of 100-room 
hotel at Main st. and Cornwallis ave. 
Kentville, N. S—Parsons Ed. Const 
Co., Moncton, N. B., $750,000. 


C. & N. W.—Construction of an 
inbound and outbound freight station 
west of Orleans st. on Chicago river, 
Chicago—Adams Const. Co., Chicago, 
$125,000. 


C. B. & Q—Construction electric 
cinder plant, Galesburg, Ill.—Roberts & 
Schaefer Co., Chicago; construction 
two-story reinforced-concrete, brick 
and steel warehouse, Galesburg—Jo- 
seph E. Nelson & Sons Co., Chicago. 


C. M. St. P. & P.—Excavation for 
depression of tracks between Galena 
and State sts., Milwaukee, Wis., 5,500 
ft—R. H. Gumz, Milwaukee. 


D. & H.—Construction fireproof 
freight house, 50 ft. by 400 ft., and 
freight station at Wyoming ave., Scran- 
ton, Pa—Sweeney Bros., Scranton. 


Erie—Furnishing and erecting of 
combined N. & W. engine coaler and 
cinder-handling plant and sand-drying 
plant, Akron, Ohio—Roberts & Schae- 
fer Co., Chicago. 


Ft. Worth & Denver Northern (C. B. 
& Q. subsidiary)—By I. C. C. to con- 
struct line between Pampa, Tex., and 
Childress, 110 miles, and also for C. B. 
& Q. and C. R. I. & P. to construct 
joint line between Shamrock, Tex., and 
Wellington, 26 miles. 


G. N.—Complete construction of this 
company’s portion of Klamath Falls 
(Ore.)-Keddie (Cal.) joint line with 
W. P., between Klamath Falls and 
Bieber, Cal., 89 miles—A. Guthrie & 
Co., Portland, Ore. 


G. C. & S. F.—Construction highway 
subway at Neches st., Coleman, Tex.— 
McCall Engineering Co., Waco, Tex., 
$50,000. 


Ill. Term.—Furnishing of 2,000 rein- 
forced concrete piles for use in con- 
struction of elevated line between 
McKinley bridge and new subway ter- 
minal at 12th st. and Lucas ave., St. 
Louis, Mo.—Smith & Brennen Con- 
crete Pile Co., St. Louis; and excava- 
tion for construction of 20-story ter- 
minal and office building at 12th, 
High and Morgan sts. and Lucas ave., 
- Louis—G. Locke Tarleton Co., St. 
Louis. 


N. Y. C.—Alterations to mail service 
building at 466 Lexington ave., New 
York—H. D. Best, McCaffrey Co., New 
York; construction chain link fence 
between West 145th st. and Spuyten 
Duyvil, New York—Cyclone Fence Co., 
Newark, N. J.; demolition and removal 
of buildings on west side Manhattan— 
Demolition Co., Inc., New York; and 
construction highway viaduct, Moline, 
Ohio, $300,000, and construction 76-ft. 
track scale, Corning, Ohio, $40,000. 


N. Y. C.—N. Y. C. & St. L.—Penna.— 
Elimination of Athol Springs road 
grade crossing, Hamburg, N. Y.—Bates 
& Rogers Const. Co., Cleveland, Ohio, 
$111,143. 


N. Y. C. & St. L.—Construction sub- 
structure of highway bridge at Wood- 
land ave., Cleveland, Ohio—Marsh 
Hart Co., $94,000; superstructure of 
same bridge, Bethlehem Steel Co., 
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Bethlehem, Pa.; construction substruc- 
and grading for bridge, Angola, 


N Y—H. E. Culbertson Co., $120,000; 
superstructure for same _ bridge— 


American Bridge Company, New York, 
$58,000. 


N. P.—Extension to enginehouse, 
Duluth, Minn—George H. Lounsbury 
& Son, Duluth, $42,000; construction of 
machine shop, Glendive, Mont.—Carl 
J. Steen Co. Grand Forks, N. D., 
$30,000. 


Penna. — Installation of electrical 
equipment for two lift bridges over 
Hackensack river, Marion, N. J.— 
Walter J. Coleman, Jersey City, N. J., 
$100,000; construction of coal silos at 
Belmont ave. and Thompson st., Phila- 
delphia, Pa—Nicholson Co., Inc., New 
York, $72,500. 


P. M.—Designing and erecting 300- 
ton reinforced concrete 3-track shal- 
low-pit locomotive coaling plant, New 
Buffalo, Mich.—Roberts & Schaefer Co., 


Chicago. 


P. & W. V.—Construction of branch 
line, Jacob’s creek, Pa. to connection 


with Donora Southern, 5.75 miles— 
Vang Const. Co., Pittsburgh, Pa., 
$1,750,000. 


S. L.-S. F.—Construction of exten- 
sion between Shamrock, Okla., and 
Drumright, 3 miles—Allhands & Davis, 
Joplin, Mo., $120,000; and willow mat- 
tress and rip-rap bank protection work 
along Mississippi river, Memphis, Tenn. 
—Massman Const. Co., Kansas City, 
Mo., $150,000. 


Term. Ry. Assn. St. Louis—Clearing 
of site and excavating for Merchandise 
Mart at 12th, Spruce, 13th and Poplar 
sts., St. Louis, Mo.—Excavating Com- 
pany, St. Louis, Mo.; 6,000 reinforced 
concrete piles for use in construction 
of merchandise mart—Smith & Bren- 
nen Concrete Pile Co., St. Louis, $225,000. 


T. & P—St. L.-S. F.—Construction 
highway subway at Henderson st., Ft. 
Worth, Tex.—H. K. McCollum, Ft. 
Worth, $491,000. 


U. P.—Construction of electric cin- 
der plant, Hastings, Neb—Roberts & 
Schaefer Co., Chicago; grading for new 
freight classification yard with accom- 
panying facilities, Cheyenne, Wyo., in- 
cluding westbound and eastbound train 
yards and car-repair facilities and for 
construction substructure for 12-track 
bridge over Crow creek at same point 
—Utah Const. Co., Ogden, Utah, total 
cost, $1,860,000. 


Union Terminal Co.—Construction 
of highway subway at Cadiz st., Dallas, 
Tex.—T. H. Johnson, Dallas, $160,000. 


Virginian—Fabrication of steel for 
new bridge over Kanawha river, Deep 
Water, W. Va.—Virginia Bridge & Iron 
Co., Roanoke, Va. 


_ Wab.—Construction of substructure, 
including concrete piers, of double- 
track bridge to be constructed over 
Missouri river, St. Charles, Mo.—Mis- 
souri Valley Bridge & Iron Co., Leav- 
enworth, Kan. 


W. P—G. N.—By W. P. for con- 
Struction of line, Keddie, Cal., to 
Bieber, 112 miles, as its portion of joint 
line with G. N., from Keddie, Cal., to 
Klamath Falls, Ore—W. A. Bechtel 
Co. and Utah Const. Co., joint bidders. 


RAILWAY ENGINEERING AND MAINTENANCE 











Supply Trade News 








General 
The Chicago Bridge & Iron Works, 
Chicago, has opened a district sales 
office at Tulsa, Okla. D. A. Leach is 
in charge. 


The American Fork & Hoe Co., 
Cleveland, Ohio, has acquired control 
of the Skelton Shovel Company, Dun- 
kirk, N. Y., and.the Kelley Axe & Tool 
Co., Charleston, W. Va. 


The Inland Steel Company, Chicago, 
has recently completed a new merchant 
bar mill at its Indiana Harbor (Ind.) 
works, making the third bar mill which 
this company has at that location. 


The Curtin-Howe Corporation, New 
York, has moved its Chicago office 
from 410 North Michigan avenue to 20 
North Wacker drive and has announced 
the establishment of a new office in the 
Security building, Minneapolis, Minn., 
in charge of D. R. Manuel, northwest- 
ern manager, who was formerly located 
at Spokane, Wash. 


Personal 


James H. Edwards, chief engineer of 
the American Bridge Company, New 
York, died in that city on August 14, 
at the age of 66 years. 


C. T. Connelly, representative of the 
Independent Pneumatic Tool Company, 
Chicago, with headquarters at Detroit, 
Mich., has been appointed manager of 
the Buffalo (N. Y.) office. 


John M. Mulholand, sales representa- 
tive of the O. F. Jordan Company, East 
Chicago, Ind., has been elected vice- 
president in charge of sales to succeed 
A. L. Greenabaum, deceased. 


William Dudley Foulke, for many 
years treasurer of the Western Wheeled 
Scraper Company, Aurora, IIl., died on 
July 23, at the age of 62. In 1894, Mr. 





William Dudley Foulke 


Foulke joined the organization with 
which he became so closely identified, 
then ‘being advanced until he became 
treasurer. Much of the development of 


the Western Wheeled Scraper Com- 


pany has been ascribed to his judgment 
and initiative. 

D. C. Jones, who has been appointed 
vice-president of the Ayer & Lord Tie 
Company, Chicago, was born near 
Bangor, Wis., on January 7, 1879, and 
entered the employ of the Ayer & Lord 
Tie Company at Chicago on October 





D. C. Jones 


1, 1899. On January 1, 1901, he was 
transferred to the branch office at De- 
Valls Bluff, Ark., and then to the timber 
products production department at Car- 
bondale, Ill., on May 15, 1902. There- 
after, he worked successively through 
the branch headquarters of the produc- 
tion department at DeValls Bluff, South 
McAleaser, Okla.; Ola. Ark.; Little 
Rock; Memphis, Tenn.; Peducah, Ky., 
and Burnside in the capacities of pro- 
duction superintendent and _ general 
production superintendent. He was 
transferred from Peducah, Ky., to the 
main office in Chicago on November 1, 
1923, where he served as general pro- 
duction superintendent until his recent 
promotion. 


Walter Blocher, representative of the 
Central Alloy Steel Corporation, Mas- 
sillon, Ohio, with headquarters at 
Indianapolis, Ind., has been appointed 
assistant district sales manager of the 
Republic Steel Corporation, Youngs- 
town, Ohio, with headquarters at Pitts- 
burgh, Pa. Mr. Blocher succeeds 
Arthur Vogt, who has resigned to be- 
come district sales manager of the 
Associated Alloy Steel Company, with 
headquarters at Cleveland, Ohio. 


H. W. Protzeller, development engi- 
neer of the O. F. Jordan Company, 
East Chicago, Ind., has resigned to 
become engineer, maintenance of equip- 
ment, of Fairmont Railway Motors, 
Inc., Chicago. He was born in 1886 in 
Allentown, Pa., and was graduated 
from Lehigh University. He then 
entered the employ of the General Elec- 
tric Company where he spent several 
years in the construction department 
installing railway equipment. He re- 
signed from this company to become 
assistant superintendent of the Twin 
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City Rapid Transit Company, Minne- 
apolis, Minn., and three years later 
became general superintendent of trans- 
portation of St. Mary’s Traction Com- 
pany, Sault Ste. Marie, Mich., and Ont. 
After holding this position for two 
years, he served as consulting engineer 
for electric railways in Minnesota, 
Michigan and Illinois for a period of 
two years. During the next eight years 


he organized and built the Minnesota 
Electric 


Northwestern Railway and 





H. W. Protzeller 


operated it as general manager. In 
1914 he entered the employ of the O. F. 
Jordan Company as development engi- 
neer, which position he has held until 
his resignation. 


Trade Publications 
Rotator Hammer Drills.—Bulletin 87- 
C of the Sullivan Machinery Company, 
Chicago, which has been issued re- 
cently, describes and illustrates the L-8 
type rotator rock drill for general rock 
excavation. 


Wood Preservation.—A folder which 
lists the advantages of the ZMA 
method of preserving wood, and also 
the companies licensed to use this 
preservative, has been issued by the 
Curtin-Howe Corporation, New York. 


Ground Pressure Data—The North- 
west Engineering Company, Chicago, 
recently issued a pamphlet bearing this 
title, which discusses the question of 
ground pressure relative to the design 
of crawler treads, with particular ref- 
erence to their length. 


Fumigation—The Calcyanide Com- 
pany, New York, has issued an eight- 
page booklet on the use of its cal- 
cyanide fumigants for camp cars and 
other railway housing facilities, de- 
scribing means for combating insects 
and rodents and the use of their ma- 
terials for this purpose. 


Dump Cars and Grading Equipment. 
—This is the title of Catalog No. 80 of 
144 pages which is being distributed by 
the Western Wheeled Scraper Com- 
pany, Aurora, Ill. This catalog contains 
descriptions as well as explanations of 
the uses of the complete line of dump 
cars and ditching and grading equip- 
ment which is manufactured by this 
The book is bound attrac- 


company. 
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tively and is complete with numerous 
illustrations of Western Wheeled 
Scraper equipment, some in actual use. 


Bolts and Nuts.—The Dardelet 
Threadlock Corporation, N. Y., has 
issued a 16-page booklet describing and 
illustrating Dardelet bolts and nuts for 
rail joints, frogs and guard rails. The 
principle of the Dardelet self-locking 
screw thread is explained in detail and 
the various features of this type of 
thread are discussed. 


CP qDemolition Tools and Sheeting 
Driver!—The Chicago Pneumatic Tool 
Company has issued an informative 
12-page booklet, designated as No. 865, 
which deals specifically with the con- 
struction and application of its air- 
operated demolition tools and sheeting 
driver. 


Large Diameter Cast Iron Pipe.— 
The United States Pipe and Foundry 
Company, Burlington, N. J., has re- 
cently issued a 24-page book which is 
devoted entirely to construction views 
and short descriptions of installations 
of large diameter cast iron pipe in 
various large cities in this country. The 
book is attractively bound. 


Portable Air Compressors——A 40- 
page catalogue, designated as bulletin 
No. 83-R, which contains valuable in- 
formation in regard to Sullivan portable 
air compressors, has recently been pub- 
lished by the Sullivan Machinery Com- 
pany, Chicago. The bulletin is pro- 
fusely illustrated with views of this 
equipment as well as of its many ap- 
plications. 


Two-Piece Retaining Wall. — The 
Federal Cement Tile Company, Chi- 
cago, has issued a 16-page bulletin de- 
scribing and illustrating a variety of 
applications of the Federal concrete 
cribbing. In addition to photographs 
and descriptions of installations, de- 
tailed drawings are included which 
show the dimensions necessary for the 
application of this type of construc- 
tion to any particular purpose. 


Ideal Posts—The American Steel & 
Wire Company has issued an eight- 
page folder giving the dimensions, 
properties and advantages of its U-type 
steel fence posts, explaining methods 
of driving, attaching wire fencing, etc. 
Space is also allotted to data and 
sketches relating to galvanized end, 
gate and corner posts and the Gray 
angle, end and corner posts. 


Scientific Water Correction.—Scale 
formation, corrosion and. foaming in 
steam boilers, their causes and methods 
of prevention are reviewed concisely in 
a cloth-bound book of 95 pages just 
issued by the Dearborn Chemical Com- 
pany, Chicago. The treatment is built 
around the water treatment processes 
and service of this company, with par- 
ticular reference to the new laboratory 
which is depicted in a number of photo- 
graphs. Space is also devoted to the 
subject of embrittlement and to the 
various products of the Dearborn Com- 
pany. The presentation is attractive 
and is supplemented by illustrations. 
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General « 


H. C. Youngs, lumber buye.” for the 
Chicago, Milwaukee, St. Paul & .Pacific, 
has been promoted to tie and timber 
agent, with headquarters as before at 
Chicago, succeeding F. S. Pooler, whi 
has retired. 


H. D. Jouett, who was chief-engineer 
in charge of the construction of the 
Cleveland (Ohio) Union’ Terminal, 
which was recently completed, has also 
been appointed terminal manager with 
jurisdiction over the maintenance, 
operation and management of the 
terminal. 


C. H. Miller, maintenance of way 
foreman for the stores department of 
the Cleveland, Cincinnati, Chicago & 
St. Louis, with headquarters at Beech 
Grove, Ind., and formerly supervisor of 
bridges and buildings on that road, has 
retired after more than 47 years of 
service with the Big Four. 


Engineering 

W. F. McDonald, division engineer 
of the Spokane division of the Chicago, 
Milwaukee, St. Paul & Pacific, at 
Spokane, Wash., has been promoted to 
assistant engineer, maintenance of way, 
of the lines west of Mobridge, S. D., 
succeeding J. F. Pinson, who has been 
assigned to other duties. 


E. R. Parke, division engineer in the 
office of the chief engineer of the Penn- 
sylvania, with headquarters at Phila- 
delphia, Pa., has been transferred to the 
Sunbury division, with headquarters at 
Sunbury, Pa., where he succeeds F. R. 
Rex, who has been transferred to the 
Williamsport division, with headquar- 
ters at Williamsport, Pa. Mr. Rex 
relieves N. D. Vernon, who has been 
transferred to the Elmira division, with 
headquarters at Elmira, N. Y., where 
he replaces David Davis, Jr., who has 
been transferred to the office of the 
chief engineer, with headquarters at 
Philadelphia. L. B. Young, division 
engineer of the Monongahela division, 
with headquarters at Uniontown, Pa, 
has been appointed division engineer 
of the Schuylkill division, a newly 
created position. Vernon W. Gray, 
assistant supervisor on the Delmarva 
division, has been promoted to engi- 
neer-draftsman on the Baltimore im- 
provement work with headquarters at 
Baltimore, Md. J. L. Gwin, chief 
draftsman on the Cresson division at 
the time of its consolidation with the 
Pittsburgh division on April 15 of this 
year, has retired after 37 years with the 
Pennsylvania and with a total of 46 
years of railway service. 


J. C. Starkie has been appointed divi- 
sion engineer on the Gulf Colorado & 
Santa Fe (part of the Atchison, Topeka 
& Santa Fe System), with headquarters 
at Temple, Tex., to replace W. W. Wil- 
son, who has been promoted to the 
position of district engineer with, 
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headquarters at Galveston, Tex. Mr. 
Wilson takes the place of K. B. Duncan, 
who has been promoted to chief engi- 
neer of the G. C. & S. F., with the same 
headquarters, succeeding Frank Merritt, 
whose death is noted elsewhere in these 
columns. 

M1. Duncan has served a total of 31 
years in the engineering departments 
of three roads. He was born on 
September 5, 1878, at Princeton, Ind., 
and received his higher education at 
Purdue University, from which he 
graduated in 1902. He commenced his 
railway career in November, 1899, as an 
instrumentman on the Cleveland, Cin- 
cinnati, Chicago & St. Louis. From 
1903 to 1904, he served as draftsman on 
the G. C. & S. F., returning to Purdue 
University on the latter date as an 
instructor. He returned to railway 
service in 1905 as resident and division 
engineer on the construction of the 
Houston & Texas Central (now part of 
the Southern Pacific). In 1908 Mr. 


K. B. Duncan 


Duncan was appointed office engineer 
on the G. C. & S, F. and in 1913 he was 
made engineer of that road. He was 
promoted to valuation engineer in 1915, 
being further promoted to district 
engineer at Gaiveston in 1918, which 
position he retained until his recent 
promotion to chief engineer. 


G. J. Nash, supervisor of track on 
the Chicago Terminal division of the 
Illinois Central, with headquarters at 
Chicago, has been appointed assistant 
engineer at Dubuque, Iowa, where he 
replaces A. F. Dyer, who has been as- 
signed to other duties. The position 
of supervisor at Chicago has been dis- 
continued. 


Track 


O. Hanson has been appointed road- 
master on the Edmonton division of the 
Canadian National, with headquarters 


at Edmonton, succeed J. 


Henry, deceased. 


Alta., to 


J. A. MacGregor has been appointed 
acting roadmaster on the Saskatoon 
division of the Canadian Pacific, with 
headquarters at Wilkie, Sask., in the 
absence of J. Sewell. 


R. R. McDuff, roadmaster on the 
Houston division of the Southern 


_headquarters. 
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Pacific, with headquarters at Yoakum, 
Tex., has been transferred to the El 
Paso division, with headquarters at Del 
Rio, Tex., succeeding R. B. Melton, 
who has been assigned to duties in the 
engineering department at El Paso, 
Tex. 


Walter Chaffee of the track depart- 
ment of the New York, New Haven & 
Hartford, has been appointed assistant 
track supervisor at New London, Conn., 
to succeed W. W. Fannon, who has 
been transferred'to. New Haven, Conn., 
replacing Frank Cronin, who has been 
promoted to track supervisor with 
headquarters at Great Barrington, 
Mass., to succeed M. B. McArdle, 
deceased. 


O. O. Osborne, whose promotion to 
roadmaster on the Chicago, Indian- 
apolis & Louisville (the Monon), with 
headquarters at Lafayette, Ind., was 
noted in the August issue, was born on 
August 31, 1891, at Rensselaer, Ind., 
and received his education at Purdue 
University. He entered railway serv- 
ice on March 3, 1917, with the Monon 
and shortly thereafter entered the 
United States Army from which he 
was discharged in July, 1919, returning 
then to the Monon as an assistant 
engineer. On January 1, 1930, he was 
appointed acting roadmaster, which 
position he held until his recent 
promotion. 


G. Brown, whose promotion to road- 
master on the Melville division of the 
Canadian National, with headquarters 
at Melville, Sask., was announced in 
the August issue, was born on Janu- 
ary 12, 1890, in England. He entered 
railway service on May 20, 1906, as a 
trackman on the Canadian Northern 
(now part of the Canadian National) 
and was promoted to track foreman at 
Watson, Sask., in July, 1910. In June, 
1911, he entered the service of the 
Grand Trunk Pacific (now also part of 
the Canadian National) as a track fore- 
man, since which time he had served 
in this position and as extra gang fore- 
man and snow plow foreman until his 
recent promotion to roadmaster. 


C. D. Prentice, whose promotion to 
track supervisor on the New York, 
New Haven & Hartford, with head- 
quarters at Putnam, Conn., was noted 
in the August issue, was born on 
August 4, 1893, in New York City and 
received his higher education at the 
Sheffield Scientific School (Yale Uni- 
versity), from which he graduated in 
1916. He entered railway service as a 
chainman in the maintenance-of-way 
department of the New Haven on July 
5, 1916, with headquarters at New Lon- 
don, Conn., and in November, 1916, was 
promoted to inspector with the same 
In May, 1917, he was 
promoted to transitman with the same 
headquarters and in September of that 
year he was made a draftsman in the 
construction department, with head- 
quarters at New Haven, Conn. In July, 
1920, he was transferred to the Dan- 
bury division as a transitman, with 
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headquarters at Danbury, Conn., and in 
September, 1923, he was made cost 
engineer with the same headquarters. 
In February, 1926, he was promoted to 
assistant engineer on the Waterbury 
division with headquarters at Water- 
bury, Conn., and in November, 1928, he 
was appointed assistant track super- 
visor with the same _ headquarters, 
which position he was holding at the 
time of his recent promotion to track 
supervisor. 


Changes on the Pennsylvania 

D. Devore, track foreman on the Ft. 
Wayne division of the Pennsylvania, 
has been promoted to assistant super- 
visor on the Ft. Wayne division, with 
headquarters at Upper Sandusdy, Ohio, 
where he replaces H. D. VanVranken, 
who has been promoted to supervisor 
on the Grand Rapids division, with 
headquarters at Petoskey, Mich. to 
replace A. M. Lood, who has been 
transferred to Kalamazoo, Mich., on 
the same division. Mr. Lood succeeds 
Thomas Stewart, whose retirement was 
mentioned in the July issue. H. Hill, 
assistant supervisor on the Pittsburgh 
division, with headquarters at Johns- 
town, Pa., has been promoted to super- 
visor on the Ft. Wayne division, 
with headquarters at Ft. Wayne, Ind., 
to succeed E. L. Oberkiser. J. C. 
Buzard, supervisor on the Buffalo 
division, with headquarters at Titus- 
ville, Pa., has been appointed assistant 
supervisor at Johnstown, to succeed Mr. 
Hill. The position of supervisor at 
Titusville has been discontinued. C. W. 
Robinson, assistant supervisor on the 
Buffalo division, with headquarters at 
Buffalo, N. Y., has been transferred to 
Canton, Ohio, where he relieves C. R. 
Sanders, who is on leave of absence. 
T. E. Boyle, assistant on the engineer 
corps of the Toledo division, has been 
promoted to assistant supervisor on the 
Ft. Wayne division, with headquarters 
at Crestline, Ohio, and G. D. Dowden, 
gang foreman on the Indianapolis 
division, has been promoted to assist- 
ant supervisor on the Toledo division. 

L. G. Walker, Jr., assistant on the 
engineer corps, with headquarters at 
Chambersburg, Pa., has been promoted 
to assistant supervisor, with the same 
headquarters, to succeed W. H. Heims, 
who has been transferred to Camden, 
N. J., where he relieves L. P. Oelsch- 
lager, who has been transferred to Har- 
rington, Del. Mr. Oelschlager succeeds 
Vernon W. Gray, whose promotion to 
engineer-draftsman is noted elsewhere 
in these columns. F. M. Connolly, 
supervisor of track on the Eastern 
division with headquarters at Loudon- 
ville, Ohio, retired from active service 
on August 1, after 29 years of service 
with that road. 


Bridge and Building 


W. T. Sprague, assistant supervisor 
of bridges and buildings of the Beau- 
mont division of the Texas & New 
Orleans (part of the Southern Pacific), 
with headquarters at Houston, Tex., 
has been promoted to supervisor of 
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bridges and buildings of the Victoria 
division, with headquarters at Victoria, 
Tex., succeeding G. C. Fullick, whose 
death noted elsewhere in these 
columns. 


is 


J. D. Searles has been appointed 
bridge and building supervisor with the 
Oregon-Washington Railroad & Navi- 
gation Company, with headquarters at 
Walla Walla, Wash., succeeding W. S. 
Miller, who has been transferred to 
Spokane, Wash., to replace J. Menden- 
hall. 

Charles Soard, bridge -erector on the 
Louisville division of the Louisville & 
Nashville, has been promoted to super- 
visor of bridges and buildings on the 
Evansville division, with headquarters 
at Evansville, Ind., where he succeeds 
A. B. McVay, who has retired after 
55 years of service with the L. & N. 
William Sheley, assistant supervisor of 
bridges and buildings on the Evansville 
division, with headquarters at Evans- 
ville, has also retired, having been in 
the employ of the L. & N. for 43 years. 
R. O. Elliot, supervisor of bridges and 
buildings on the Nashville division, 
with headquarters at Nashville, Tenn., 
has retired after 34 years of service. 

Mr. Soard first entered railway serv- 
ice on September 1, 1911, as a laborer 
in the bridge and building department 
of the L. & N. and in November of 
the following year, he was promoted to 
carpenter, which position he held until 
1920, when he was further promoted 
to bridge and building foreman. In 
1926, Mr. Soard was promoted to bridge 
erector on the Evansville division, hold- 
ing this position until his recent 
promotion. 


P. R. Glassburn, whose promotion to 
supervisor of bridges and buildings on 
the Union Pacific was announced in the 
August issue, was born on September 
23, 1890, at Valparaiso, Neb., and after 
obtaining his high school education 
entered the service of the U. P. at the 
age of 15 years as a trackman on the 
Nebraska division. He served in this 
capacity and as a track foreman until 
November, 1908, when he was trans- 
ferred to the bridge and building de- 
partment as a carpenter, being pro- 
moted to bridge and building foreman 
in June, 1913. In August, 1917, Mr. 
Glassburn was appointed clerk to the 
supervisor of. bridges and buildings, 
which position he held until May, 1920, 
when he returned to the position of 
bridge and building foreman. Three 
years later he was transferred to the 
office of the engineer maintenance of 
way as a clerk, being, in June, 1928, 
appointed assistant supervisor of 
bridges and buildings, with headquar- 
ters at Omaha, Neb. He retained this 
position until July 10 of this year when 
he received his recent promotion. 


Water Service 


Charles Rodman has been appointed 
acting general water service foreman 
of the Los Angeles division of the Los 
Angeles & Salt Lake (part of the Union 
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Pacific), with headquarters at Los An- 
geles, Cal., succeeding Frank Cornelius. 


W. S. Clark, supervisor of bridges 
and buildings on the Missouri Pacific, 
with headquarters at Kansas City, Mo., 
has assumed the duties of F. G. 
Clements, supervisor of water service, 
with the same headquarters, whose 
death was noted in the July issue. 


Obituary 

G. C. Fullick, supervisor of bridges 
and buildings on the Victoria division 
of the Texas & New Orleans (part of 
the Southern Pacific), with headquar- 
ters at Victoria, Tex., died at his home 
on July 13 after an illness of only a few 
hours duration. Mr. Fullick was born 
in Horton, England, on August 2, 1867, 
and came to this country at the age of 
two years, entering the service of the 
bridge and building department of the 
Southern Pacific in 1885. He resigned 
in 1895 to enter business for himself 
at Hempstead, Tex., but again took up 
railway service in 1899 as assistant 
bridge and building foreman on the 
Victoria division of the T. & N. O. In 
June, 1905, Mr. Fullick was promoted 
to bridge and building foreman on the 
same division, in which position he 
served until 1922, when he was pro- 
moted to general foreman in charge of 
a ballast gang. He was further pro- 
moted to supervisor of bridges and 
buildings on the Victoria division in 
May, 1925, retaining this position until 
his death. 


Frank Merritt, chief engineer of the 
Gulf, Colorado & Santa Fe (part of 
the Atchison, Topeka & Santa Fe), 
with headquarters at Galveston, Tex., 
died on August 3 at the age of 74 
years. Mr. Merritt was born on June 
11, 1856, at Scituate, Mass., and gradu- 
ated from Tufts College in 1879. He 
entered the service of the Atchison, 





Frank Merritt 


Topeka & Santa Fe as an axman on 
location in 1881, being then advanced 
successively through the positions of 
levelman and track engineer. Mr. Mer- 
ritt later spent one year on land sur- 
veys and three years on city and 
hydraulic engineering, returning even- 
tually to the Santa Fe where he served 
for one year as levelman, two years 
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as transitman, three years on mainte- 
nance of way work, eight years on con- 
struction and five years on reconnois- 
sance and location. In 1900 he was 
appointed assistant engineer and two 
years later he was promoted to resident 
engineer, being, on November 10, 1909, 
promoted to chief engineer of the G, C. 
& S. F., which position he held until 
his death. 


William Albert McGonagle, presi- 
dent of the Duluth, Missabe & North- 
ern and of the Duluth & Iron Range, 
and formerly assistant chief engineer 
of the D. & I. R., died at his home at 
Duluth, Minn., on August 2 from heart 
disease. Mr. McGonagle was one of 
the founders of the American Railway 
Bridge and Building Association, sery- 
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ing as its president in 1895-1896 and 
maintaining an active interest in its 
affairs up to the time of his death. He 
was born at Conshohocken, Pa., on 
March 28, 1861, and graduated from 
high school in that city in 1876. He 
graduated from the University of Penn- 
sylvania in 1881 and entered railway 
service in the same year as draftsman 
on the Northern Pacific at Brainerd, 
Minn. From 1882 to 1890, Mr. Mc- 
Gonagle served as an assistant engineer 
on the D. & I. R.,, then being promoted 
to resident engineer and superintendent 
of bridges and buildings. He became 
assistant chief engineer of the D. & 
I. R. in 1901 and in the following year 
was appointed assistant to the president 
of the Duluth, Missabe & Northern. 
In 1903, he was elected first vice-presi- 
dent and general manager and in 1909, 
he was elected president of the road. 
From the latter date until 1918 he also 
served as general manager of the 
D. M. & N. Mr. McGonagle was also 
made president of the D. & I. R. on 
Jan. 10, 1930. 





RaILwAy TRAVEL SAFER.—Passengers 
traveling by airplane incur a hazard 22 
times greater than when traveling by 
railroad, according to the Actuarial So- 
ciety of America. The number of air- 
plane passengers killed is said to be one 
in every five thousand, the figures being 
based on a survey covering scheduled 
air lines. 
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Now is the Time to Kill Weeds 


1—Clean Up For Fall Inspection 
2—Prevent Weed Growth Next Spring 


Use the 
KNAPSACK 
DUSTER 


Don’t let that 
Weed Patch Spread! 


EED KILLER applications made during the Fall give most complete 
results not only in killing vegetation and improving the immediate ap- 
pearance of the track, but also in preventing the growth of vegetation the fol- 
lowing Spring. 
With the Knapsack Duster one man can apply powdered Atlacide Calcium 
Chlorate and kill out the scattered patches of weeds that will otherwise spread. 


The initial cost is low and the results are great, so that this is a particularly 
desirable outfit when forces are reduced and economy is being preached. 


The Knapsack Duster weighs only sixteen pounds empty and carries twenty-five 
pounds of Atlacide. It does the work of a sprayer containing two hundred and 
twenty pounds of liquid weed killer solution. 


Forty railroads are using the Knapsack Duster. Order one now and clean up 
your track! | 





2 Chipman Chemical Engineering Co. Inc. 3 
3 BOUND BROOK. N. J. : 


Chicago, Ill. Palo Alto, Cal. Houston, Tex. Atlanta, Ge. Kansas City,Me. Winnipeg, Man. 
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The Business Paper... 


and 
the Open Mind 


“CHOW me a business that has ceased to think” 
says John Moody, famous economist and invest- 
ment advisor, “‘and I'll show you a firm that is on the 
down grade. Show mea concern where ideas are 
no longer welcome and I'll show you one that is 
getting ready to die of dry rot. Show mea company 
that has cut itself off from the stimulation of other 
men’s thought and other men’s knowledge and I 
will show you a firm whose days are numbered.” 
And on the other hand, wherever you find a 
healthy, progressive corporation you will find the 
open mind. You will sense an alertness to know and 
use the experience of others. Almost inevitably you 
will discover that executives regularly and systemat- 
ically read the business papers of their own and 
related fields. Indeed, it is a fact, striking in the 
frequency of its recurrence, that outstanding firms 
make a policy of requiring executives to follow busi- 
ness papers for new ideas, new facts, new develop- 
ments. From such a policy springs the perennial 
resourcefulness that brings success. 

The business press of today does more than any 
other single factor to keep business on its toes. 
Leading thought, improving methods, continually 
adding to the available store of exact working infor- 
mation, the business press performs a very real ser- 
vice to the Nation. 

To that service the business paper of today owes 
its influence with business men. To that influence 
it owes its position as a strong, independent organ- 
ization; commanding a sound, paid circulation; court- 
ing no favors; truckling to no influence; earning its 
advertising revenue because it is the kind of publica- 
tion in which advertising is both read and believed. 
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John Moody is among the best known of 
economists and financial advisors. As a writer 
on business subjects he is scarcely less well 
known than as President of Moody's In- 
vestors’ Service, investment counsel to many 
great financial interests. A keen analyst of 
businesses as investments, few men have bet- 
ter opportunity to evaluate progressive man- 
agement as a factor in success, or to observe 
the outstanding part played by technical, 
industrial and merchandising papers in the 
development of modern business. 


A r0- 


THIS SYMBOL identifies an ABP paper... It 

stands for honest, known, paid circulation; 

straight-forward business methods, and edi- 

torial standards that insure reader interest... 

These are the factors that make a valuable 
advertising medium. 


This publication is a member of the Associated Business Papers, Inc. ...a cooperative, 
non-profit organization of leading publications in the industrial, professional and merchandising 
fields, mutually pledged to uphold the highest editorial, journalistic and advertising standards. 


THE ASSOCIATED BUSINESS PAPERS, INC. 
TWO-NINETY-FIVE MADISON AVENUE 





NEW YORK CITY 


September, 1930 
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}QuGGED- 


N service Magor Dump Cars have 

thoroughly demonstrated the value 
of their exceptionally sturdy construc- 
tion by giving extra years of trouble- 
free operation necessary for safe, 
economical and low maintenance 
dump car service. 
The strong underframe—the well re- 
inforced car body bed—the heavy 
doors all combine to give Magor Cars 
the stamina to stand up under the 
severe punishment of loading and un- 
loading. Capacity loads of big rocks 
are handled safely and efficiently. 


MAGOR CAR CORP. 


50 Church St. New York 


WINGO 


AUTOMATE LT: 























BUDA No. 619 


Heavy Duty Motor Car 


The Buda No. 619 Motor Car has been specially de- 
signed and constructed for heavy duty service, with flexi- 
ble specifications to make it adaptable to a wide variety 
of uses. This car can be furnished from chassis only to 
the most luxurious bus-type for passenger service. 
Standard designs are illustrated here to present the gen- 
eral utility of this heavy duty car. 





The No. 619 is furnished with 4-wheel brakes, Alemite 
lubrication, Buda 4 or 6 cylinder engine, either two or 
four wheel final drive. There is sufficient power for ex- 
tra trailers when necessary. 


Ask for bulletin No. 642-C. 


THE BUDA COMPANY 


HARVEY (Sics| ILLINOIS 


CHICAGO NEW YORK ST. LOUIS SAN FRANCISCO LONDON 
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for engineers— 
Track and Turnout 
e e 
Engineering 
By C. M. KURTZ 
Engineer, Southern Pacific Com- 
pany 
This new handbook for loca- 
tion, construction and mainte- 
nance of way engineers, transit- 
men and draftsmen, gives prac- 
tical mathematical treatment of 
track layout and other problems. 
These are fully exemplified and 
worked out in detail, and illus- 
trated with drawings of accepted 
designs for fixtures and track 
layouts. It contains original as 
well as a complete set of stand- 
ard railway engineering hand- 
book tables. All computing 
problems which may arise in track engineering are thor- 
oughly treated by an engineer of 25 years experience. 
257 pages, 116 illustrations, 33 tables, flexible binding, 5x7 inches, $6.00 








Practical Books that Will Help 
Maintenance Men Do Better Work 





SIMMONS~BOARDMAN 


= FREE EXAMINATION COUPON 


Simmons-Boardman Publishing Company 
30 Church Street, New York 


Send me postpaid a copy of the book or books checked below, for 
10 days’ free examination. Within that time I will either remit the 
net price or return the hook in good gon and without obligation. 
f ) Track and Turnout Engineering, $5 ) Roadway and Track, $2.50 

) Sitsplified Curve and Switch Work, $2 e) Practical Trackwork, $1.50 











( ) String Lining of Curves ade Easy, $0.5 
i | a 
4, 
POSITION CO PIE vcctrtcceciccivepeinne 


(Sent on approval to retail purchasers in U. S. and Carfitia only.) 
‘ a MT-9-30 









New Fourth Edition Ready 


Simplified Curve and Switch Work 


By W. F. RENCH © 
Formerly Supervisor on the Pennsylvania 


This little book has practically revolutionized curve and 
switch calculation practice since its appearance 12 years 
ago. The proved accuracy of its methods has caused them 
to be adopted as standard practice on many roads. 

Complex algebraic and geometric calculations are reduced 
to their simplest form and as nearly as possible to terms 
of simple arithmetic. Application of these calculations to 
the actual job is made plain by brief explanations. Draw- 
ings further clarify the subject and make the meaning of 
the text unmistakable. Tables of dimensions are a further 
help to the track foreman. 

Short cut formulae are featured. String lining and tape 
line layouts are fully explained. While retaining practi- 
cally all of the rules and principles which have been time 
tested in previous editions, changes have heen made in 
several detailed features to correspond to improved designs, 
A flexible binding makes the new edition more convenient 
to slip in the pocket and carry on the job. 


212 pages, 24 illustrations, 5x7, cloth, $2.00 


for roadmasters— 


Roadway and Track 


By W. F. RENCH 


A valuable compilation of practical information 
on the solution of problems of construction and 
maintenance of roadbed and track. The practice de- 
scribed is largely that of the Pennsylvania but meth- 
ods adopted as standard on other roads are also 
given. Drawings and photographs supplement the 
text and there is a complete index. 


Second edition, 226 pages, 44 illustrations, cloth, 6x9, $2.50 


for section foremen— 


Practical Trackwork 


By W. F. RENCH 


An up-to-date handbook giving expert information on 
the design, fabrication and installation of standard track- 
work. Thoroughly describes switch stands, switches, 
frogs, crossings and slip switches. 





256 pages, 110 illustrations, tables, index, flexible binding, 5x7, $1.50 


String Lining of Curves Made Easy 


By CHARLES H. BARTLETT 


Presents a practical method of checking and correcting 
curve alignments with tools that are always at hand. It 
shows how accurate curve adjustments can be made with- 
out engineering instruments through the use of a string 
and a rule. 

24 pages, illustrated, paper binding, 9x12, $0.50 
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ae The “Midget” 
en -. i : 
ee “fl | | andthe (Giant 
, New Models of the 
WOOLERY 


“OCTOPUS” 
LINE 


of Railway Weed Burners 








THE GIANT “OCTOPUS”—A Woolery Masterpiece. Equipped with either 
3 or 5 burners. The 3-burner type presents a solid wall of flame 15 feet 
wide, or its side arms can be swung out to burn to a width of 30 feet. 
The 5-burner type presents a solid wall of flame 25 feet wide, or its side 
arms can be swung out to burn to a width of 35 feet. 


Attend a Demonstration or Arrange for One 


Send for Literature Describing These and 


; WOOLERY 2-BURNER MIDGET “OCTOPUS” 
Other Woolery Machines The Chore Boy of the Rails. Specially adapted for short line 
railroads, street car companies, lumber compamies, etc. Presents 


Woolery Machine Co., Minneapolis, Minn. a solid wall of flame 10 feet wide or its long arms can be set to 


burn to a width of 18 feet. 














Track rej ti 
+ FTER renewing the youth of rail joints by 
at a Savin o o arc welding, grind off the surplus metal with 
the Railway Track Grinder. 
It does its work speedily, satisfactorily, savingly. 


Two types—P.2., grinds opposite rails simultane- 
ously. P.3., grinds one rail at a time. 


Read the descriptive bulletins and see the fine 
points of these useful machines. 


Railway Track: work Co, 


3132-48 East Thompson Street 
Philadelphia 


AGENTS 


Chester F. Gailor, 50 Church St., New York 
Chas. N. Wood Co., Boston 
H. F. McDermott, 208 S. LaSalle St., Chicago 
F. F. Bodler, San Francisco, Cal. 
H. E. Burns Co., Pittsburgh, Pa. 

et Equipment & Engineering Co., London 
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One 
Good 
Turn— 


























Mack Reversible Switch Point Protector 
Manufactured by THE FLEMING COMPANY, Scranton, Pa. 


Deserves f 
Another, 


Mack's work is half-done in the above picture. 
Time to reverse it. One good turn deserves 
another. 


As shown in this photograph, the Mack Re- 
versible Switch Point Protector really protects 
the switch point. 


With Mack on the job, a switch rail lasts from 
8 to 10 times longer. 


Our Products 


Meco Rail and Flange Lubricator 
Jackson Power Track Ballasters 
Mack Switch Point Protector 

Breyley Friction Car Stops 

3-Man Rail Layers—Hand Operated 
3-Man Rail Layers—Power Operated 
Richter Blue Flag Derails. 


Maintenance Equipment Co. 
LABOR SAVING TRACK DEVICES 


RAILWAY EXCHANGE 
CHICAGO 


St. Louis Cleveland 


New York 
Denver 


San Francisco 
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NO OVER-RUNS WHEN 
DURABLE GUARDS 
THE TRACK END! 


| a 




















an 


ECHA! 
cea 


Meceanc) 
BUMPING POST 


DURABLE is the bumping post of massive, 
immovable strength that can always be depended 
on to keep your cars on the rails. It doesn't 
merely retard the cars—it STOPS them! 

Extremely simple to install and long-lasting 
under severe service conditions, you'll find the 
DURABLE very economical in more ways than 
one. 

Trouble at track ends ceases when you install 
dependable DURABLE protection. Life and 
property are made safe—the expense of replac- 
ing over-run cars on the rails is avoided. Specify 


DURABLE for every track end. 


"MAS 


Mechanical 
Manufacturing Company 
Union Stock Yards, Chicago, Ill. 


















September, 1930 RAILWAY ENGINEERING AND MAINTENANCE 


J” SURELY 


Greater Rail Yearage 
Must Interest You 


ONGER life and more service from 

rails on curves is exactly how Mexi- 
can Graphite Curve Grease will reduce 
your maintenance costs. 
Properly lubricated rails mean longer 
service which results in fewer replace- 
ments, fewer track disturbances and less 
labor. 
Mexican Graphite Curve Grease offers a 
big opportunity to economize without any 
great expenditure. It can be used in any 
type of automatic lubricator or can be ap- 
plied by hand. 


Send for a working sample 
The United States Graphite Co. 


Saginaw Michigan 
Philadelphia New York Chicago Pittsburgh 
St. Louis 




















SAVES RAILS ~ REDUCES FLANGE WEAR 


Mexican Graphite Curve Grease @ 








The Gasoline Engine Driven “WOLF” 
Portable Timber Sawing Machine 


4 H.P. air cooled type. Chain, saw frame and drive units same as furnished with “WOLF” elec- 
tric and air drive machines over 450 of which are in use. 

Suitable for cutting heavy timber—for felling and bucking trees and specially adapted for cutting 
pulp wood, 

Thoroughly tested and tried—with efficiency equal to that of electric or air outfits (20% dia. Elm 
cut in 55 secs., 8-10” dia. green Birch 5 secs.) 


Capacities 
16 2d 24 die. 


Clutch for connecting and disconnecting Swivel construction for Pulley for starting 
drive to saw chain independent of motor _ horizontal or vertical cutting motor with rope 


2 





Saw frame in position 


* Send for bulletin 
for horizontal cutting 


REED-PRENTICE CORP’N, 


Worcester, Mass., U. S. A. 
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=~ =!) ¢ \ 
OR "U" BAR Nf POSTS (reo-pine 


h “ll atin ae 
Good Cross Ties 


for immediate shipment 


E always have, ready for immediate ship- 

ment, the finest grade of pine and red 
oak cross ties. Pine—from the great forests of 
Alabama and Georgia. Red oak—from Ten- 
nessee and one of the largest oak forests now 
standing. Our two treating plants—at East 
Point, Georgia, and Chattanooga, Tennessee, 
are in the heart of these great timber bearing 
regions. Excellent rail facilities to both plants 
assure rapid transit from the forests. A net- 
work of railways in every direction from the 
plants complete a cycle of rapid movement 
that many large railroads have found distinctly 
advantageous. 








as a steel rail 


a strength of the posts is the strength vt ww Br agWerens 


SPR GE ELBE. 
of the fence. If the posts are weak the ees 
entire structure soon becomes a wobbling 
enclosure. 


The Anchor U-Bar Line Posts have been 
proven by actual and mechanical tests to 
possess superior strength. They are re- 
rolled from steel rails which bespeaks their 
toughness. Further, formed in the shape 
of a “‘U,”’ additional resistance to bending 
is obtained. 


The Anchor U-Bar Line Post is only one of 
the reasons why Anchor Fences provide 


lasting protection. ; 
Creo-Pine Products include :auma== 





Poles Cross Arms 


Anchor Post Fence Company Piling Floor Blocks 
Conduit Sub-Flooring 


Eastern Avenue and Kane Street Cross Ties Bridge Timbers 
Baltimore, Md. Structural Timbers 


Conadt woe ne di r al office. 
iain lt SoUTHERN Woop PRESERVING Co. 
ATLANTA, GA. 


N CH OR Ee Ny CE S Treating Plants East Point, Ga, and CHATTANOOGA, TENN 
Jales Offices: 


MADE BY THE MAKERS OF AMERICAS NEW YORK - PHILADELPHIA ~ PITTSBURQGH > TOLEDO 
FIRST CHAIN LINK FENCE CLEVELAND DETROIT CHARLOTTE, NC 





ann! 
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Erected and Riveted 
in 214 Months 


This new big Gallatin Memorial Bridge at Point 
Marion, Pa., spans the Monongahela River just 
above the Cheat River. Its total length is 810 feet, 
with a main span 464 feet long and 50 feet above 
mean water level at the center. Work started 
March 3rd, 1930; the contract date of completion 
was May 15th; the PDM bridge builders and equip- 
ment were through and left this job May 14th, 
1930. The bridge was formally opened to traffic 
June 14th at 2:00 P. M. 


The Pittsburgh Erection Department established 
a record for a cantilever bridge of this size. While 
our customers are familiar with PDM erection per- 
formances on Pittsburgh-Des Moines Elevated 
Tanks, Railway Water Tanks, Industrial Buildings, 
Steel Towers and Mnunicinal Incinerators—we are 
pleased to add the Point Marion bridge job as an- 
other outsianding performance record! 











A twenty page booklet describing in de- 
tail Pittsburgh-Des Moines railway water 
service tanks and water treating plants 
will be sent to you upon request. No ob- 
ligation, 


Pittsburgh-Des Moines Steel Company 


74 Neville Island, Pittsburgh, Pa. 

976 Tuttle Street. Dea Moines, ta. 

678 Hudson Terminal Bldg., New York City 
Chicago Atlanta Dallas 
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are no longer 
a major item in 
Track Maintenance 


ROPER design of crossings...to withstand the 

ceaseless pound of heavy loads under every 
service condition...has at last been determined 
by science. 


No longer are roads forced to accept crossings 
developed by “cut and try” methods;...without 
exact knowledge of the stresses and strains 
imposed in service, and the proper design to 
resist them. 


Science contributed the new Wharton crossing 
..the only radical improvement in crossing de- 
sign in generations. Progressive roads quickly 
adopted it, because the improved design ma- 
terially lengthens crossing life, and cuts heavily 
into maintenance. 


SEND FOR BULLETIN 1C 


Patented 
July 6, 1926 


No. 1591706 














William Wharton Jr. & Co. 


INC. 
EASTON, PENNSYLVANIA 


New York 
Los Angeles 


SALES OFFICES: Pittsburgh Chicago Houston Montreal 
Philadelphia Boston San Francisco Scranton 














San Francisco Seattls 
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Cast STEEL WINGS TELESCOPIC BRACES 


NEW JORDAN TYPE “A” 
SPREADER-DITCHER 


Meets Every Railway Spreading and 
Ditching Requirement 


O. F. JORDAN CO. East Chicago, Indiana 


Walter J. Riley, President 








UNIVERSAL CAST IRON PIPE 


No lead - no pouring - wrenches the only tools. Ask for new catalog. 


THE CENTRAL FOUNDRY COMPANY 
420 Lexington Avenue, New York City 


CHICAGO BIRMINGHAM DALLAS SAN FRANCISCO 
332 S. Michigan Ave. Comer Bldg. Praetorian Bldg. 100 Potrero Ave. 








THE RIGHT TAPE FOR THE JOB 


[UFKIN 


We offer patterns be ee 
' Engineering, Shop, Maintenance of 
Way or Construction task. 


ACCURATE — DURABLE 





—. ytd SAGINAW, MICHIGAN 


NEW YORE WINDSOR, CAN. 
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CONDEMNED! | NO ‘NO'OY'ID- 


: z RUST 
—now in its 8th ae Pee OreinalRosttresen live 
of Added Service 


Many times we have called attention 
to the tank pictured here. It is an ex- 
ample of the remarkable protection 
NO-OX-ID affords on new and old | 
tanks. 
The white spots are part of 128 plugs | 
driven into pits. It was then coated in- | 
side and out with NO-OX-ID and re- ' 
turned to temporary service whileanew ‘°*" white spots im the ma 128 plugs put 
tank was being erected. Hundreds of steel water tanks on 
It is still in service. The NO-OX-ID railroads and in industrial plants 
which has prolonged its life cost less are protected with NO-OX-ID. Try 
than ten dollars. The new tank built NO-OX-ID! 
beside the old one cost fifteen hundred “NO-OX-ID Treated Steel Is 
dollars. Always Steel” 
DEARBORN CHEMICAL COMPANY 


205 East 42nd Street, New York 310 S. Michigan Avenue, Chicago 
Canadian Factory and Offices: 2454-2464 Dundas St., W., Toronto 





Vaughan Gas Switch Heaters—on guard every hour, day and night, in any 
emergency. They kept trains moving into the Chicago Union Station during 
two record breaking blizzards last winter. More than 30,000 in use. 


” Broadway Limited, passing through Vaughan Gas Heated 
double slips entering Chicago Union Station, December 19, 
1929. A 50 mile gale prevailed during this 40 hour blizzard 


Ruby Railway Equipment Co., 
Real Estate Trust Bldg., Philadelphia, Pa. 


Manufacturers and Distributors of—Vaughan Gas Switch Heaters, Keim Direct Contact Electric Switch Heaters, 
G. & R. Radiation Electric Switch Heaters 














They 6’ 


Air Compressor 


C he Onty Compressor 
With a Super Charger 
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‘ nent wells in shallow sand 














MORE WORKING AIR 
FOR YOUR MONEY 


You CAN cut your operating costs with Thor 6 
Super-Charged Air Power. You CAN reduce delays 
and repairs. You CAN cut days off the working 
schedule. Why? Because the Thor 6 Air Com- 
pressor is equipped with a Super-Charger. 

This Super-Charger steps up single stage capacity 
to two stage performance. It makes it possible for 
the Thor to deliver 26% more working air than 
other compressors, so that you can run that many 
more rock drills, tie tampers, rail drills; and other 
track tools. 


The Super-Charger of the Thor 6 is not just sales 
talk. It means more air for your money. It means 
that the Thor 6 costs less per cubic foot of air de- 
livered. 
Furthermore, the Thor Compressor eliminates the bulki- 
ness and trouble caused by intermediate clutch, couplings 
and gears. It is direct-connected, both engine and com- 
pressor being mounted on one crank case, This design 
materially reduces upkeep costs. 
Before you buy your next compressor, investigate the 
Thor. Get all the facts and then decide. Write for Bul- 
letin 103. 

Thor Cochise Rock Drills are the fastest cutting ma- 

chines in the field Use one-third less air than other 

types and accomplish more work, Write for descrip- 

tive Bulletin. 


INDEPENDENT 
Pe, E U MATIC TOOL C 0... 










TOOLS“: AIR COMPRESSORS 


PNEUMATIC TOOLS«« ELECTRIC OL, 
Chicago, illinois 


75 so. Jefferson St. 








THE NEW STORY ON AIR LIFT 


Nine ideas on water supply are contained in the 
Sullivan booklets. How plant after plant has solved 
its water difficulties with Air Lift. How they have 
ended shortages and shutdowns; have overcome 


the obstacles of varying 
water levels and crooked 
wells; have secured perma- 


strata; and other informa- 
tion about modern Sullivan 
Air Lift, is explained in the 
latest Sullivan Bootllets. 


Send for Booklets 71-1 and 56-J 


Sullivan Machinery Company 
708 Wrigley Bldg., Chicago 














GAS 


"E M 


Nothing but a gas will reach bedbugs, lice, 
fleas or moths hidden in pillows, mattresses, 
blankets, sheets, bedsprings, clothing, wool- 
ens and other commodities. 


And remember: every “bug” that survives 
means a good many more in a very short 
time, for these little pests multiply very 
rapidly. 


In the interest of clean cars—and con- 
tented, efficient workers—you should use th: 
gas-fumigant par excellence—Railroad Cal- 
cyanide—the choice of more than seventy of 
the country’s leading railroads. 


Write for descriptive booklet 
containing interesting information 
regarding the destruction of insects 
and rodents in railroad structures 
of all kinds. 


CALCYANIDE COMPANY 


Home Office: 60 East 42nd Street, New York City 


Distributors: Chicago, Smithereen Co., 7417 Stony Islind Ave.; 
Hartford, Birchard System, Inc., 312 Chureh St.; Havana, Cuba, 
Pouso & Perez, 120 M. M. Delgado; San Franci co John F. 
Leinen Sanitation Co., 1415 Folsom St.; Vancouver, B. C., 
Canada, W. R. Beaty & Co., Lid., 325 Howe St. 
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Genasco Products 
protect property ! 


Because they give lasting protection at low 
cost, leading railroads all over the country 
specify and insist upon getting Genasco 
Asphaltic Protective Products. Write today 


for information regarding any or all of these. 


products. 


Genasco Tile Cement 

Genasco Ready Roofings 
(Smooth and Slate Surface) 

Genasco Sealbac Shingles 
(Individual and Strip) 

Genasco Latite Shingles 

Genasco Trinidad Bonded 
Built-up Roofing 

Genasco Standard Trinidad 
Built-up Roofing 

Genasco Membrane Water- 
proofing 

Genasco Waterproofing As- 
phalts (Solid and Liquid for 
all purposes) 

Genasco Waterproofing Felts 
and Fabrics 

Genasco Asphalt Pipe Coating 

Genasco Elastic Boiler Setting 
Cement 


Genasco Mastic Flooring 

Genasco Asphalt Fibre 
Coating 

Genasco Liquid Asphalt Roof 
Coating 

Genasco Industrial Paint 

Genasco Battery Seal Asphalt 

Genasco Battery Paint 

Genasco Plastic Cement 

Trinidad Native Lake Asphalt 
(For Paving) 

Genasco Acid Proof Paint 

Genasco Asphalt Saturated 
Felt 

Genasco Deadening Felt 

Genasco Insulating Paper 

Genasco Red Sheathing Paper 

Genasco Insulating Asphalt 
(For Insulating Box and 
Refrigerator Cars) 


Barber Brand Cold Repair Cement for 
Grade Crossings and Station Platforms 


THE BARBER ASPHALT COMPANY 
1600 Arch Street, Philadelphia 


New York Chicago Pittsburgh St. Louis Kansas City San Francisco 











COST CUTTERS 


Portable Woodworking Machinery, 
Variety Woodworkers, 

Rip and Cut-off Saws, Saw Mills, 
Timber Resaws, Planers 


Ask for Bulletin No. 82 


American Saw Mill Machinery Co. 


164 Main Street Hackettstown, N. J. 





Wine RANGE of SERVICE 
MULTIPLIES ITS EARNING POWER 


BUCKEYE %-yard Utility Backfiller- 
Crane, with dragline bucket, is pic- 
tured making a fill for second track on the 
Baltimore and Ohio Railroad near Holgate, 
Ohio. This is only one of the many opera- 
tions on which a supervisor can profitably 
employ this dependable, economical 
equipment. 

Rapid convertibility, without drum lag- 
ging, from Clamshell to Dragline, Orange- 
peel, Backfiller or Crane, enlarges its service 
range—extending its usefulness and conse- 
quently multiplying its earning power. 

The Utility Buckeye is geared for the job. 
Two operating speeds provide the necessary 
flexibility essential to handling successfully 
varying materials and conditions. Full-circle 
swing and adjustable-length boom increase 
its adaptability to the job in hand. It is 
available in either of two mountings— 
Flanged Wheels for operation from main 
track or from rails laid on flat cars; and 
Alligator (Crawler) Traction for duty inde- 
pendent of rails, 

Check its compactness, speed and mechan- 
ism with any equipment of its class—regard- 
less of price. Our interesting Crane Bulletin 
will be send on request. 


The Buckeye Traction Ditcher Co. 


FINDLAY, OHIO 
There’s a Buckeye Sales and Service Office Near You 


SS 











Acetylene 
Oxweld Railroad Service 
Company 


Adzing Machine 
Nordberg Mfg. Co. 

Air Compressors 
— Pneumatic Tool 
Fairbanks, Morse & Co. 
Gardner-Denver Co. 
Independent ‘Pneumatic 


Ingersoll- -Rand Co. 
Sullivan Machinery Co. 


Air Generator Set 
Buda Co. 


Air Hoists 
Chicago Pneumatic Tool 
Co. 
Gardner-Denver Co. 
Engependent Pneumatic 
Too 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Lift Pumping Machinery 
Aint ~ Pheumatic Tool 
Gardner-Denver Co. 


Airport Drainage 
aemco Culvert Mfrs. Assn. 


m Markers 
Aluminu Re ae, 
-Cree Rail 
—_ poe Fork & Hoe Co. 
Bethlehem Steel Co. 
Lundie Bapnening Co. 
& 


Verona ‘Tool * Works 
Woodings Forge & Tool Co. 
ee Asphalt Co. 
llers 
= Traction Ditcher 
Co. 


Backfiller Cranes 


Buckeye Traction Ditcher 
Co. 


Oates at Clem prownhoist Corp. 


" Screens 
Balast sere Equipment Co. 


Ballast Spreaders 
Sordan Co, O. F 
Hast Trimmers 

a Co., O. F. 


laster, Power 
Balisintenance Equipment Co. 


Builders 
Batrdan Co., 0. F. 


0., 


oO. F. 


Saws 
pana Se Saw Mill Ma- 


Bank —— 
Jordan 


i Bethlehem. Steel = 
arnegie 
hinois Steel Company 


Bearings, — 


i Danks. Morse Co. 
Paint Railway Sens. 


Kalamasoo Railway Supply 


Co. 
a Motor Co. 


s, Rolle’ 
Bearings. Roller Bearing Co. 


Tapered Roller; 
Beer rent an Journal Box 


Timken Roller Bearing Co. 


Benders, Rai 
Rail * Benders 


Be Bethlehem Steel Co. 

Illinois — Co a 
Outfits, 

oe Pneumatic Tool Co. 

Independent Pneumatic 
Tool Co. 

Ingersoll-Rand Co. 

Braces, Track 
Ramapo Ajax Corp. 
dge Floors 

. Culvert Mfrs, Assn. 
Illinois Steel Co. 

Bridge Warnings 
Hastings Sigal & Equip- 

ment Co. 

Buckets 
industrial Brownhoist Corp. 

Buckets, Clam Shell 
Cullen-Friestedt Co. 
Industrial Brownhoist Corp. 


Building Beams, Concrete 
Federal Cement Tile Co. 
Massey Concrete Products 


Corp. 
ag Papers 
‘ber Asphalt Co. 


Psst Steel Frame 
Butler Mfg. Co. 


Bumping Posts 
u i 
Mechanical Mfg. Co. 


Car Replacers 
American Chain Co., Inc. 


Car, Spreader 
Jordan Co., O. F. 


bic 
=—" Railroad Service 
‘0. 





] ma: 
Northwestern Motor Co. 


Steel Co. 
= —— Car & 
0. 


» Morse & Co. 
Fairmont " Railway Motors, 
Kalamazoo Railway Supply 
Nortiinesters Motor Co, 
Machine Co. 





Woolery Machine Co. — 


rse & 
— " Rallway oA oll 
Kalaazoo Railway Supply 
Northwestern vag A Co. 


~~ Morse & Co. 
Rae Rallway ‘Motors, 
~ “eee Railway Supply 
ae Motor Co. 


teel 
Timken _— Bearing » 
& Co., Inc. 
Armco Culvert ld Assn. 


& Co. 
slamasos Railway Supply 


Coal Handling Machinery 
——s Brownhoist Corp. 


Engineering 
“Handting Plants and 


Chicago eine Tool Co. 


d Co. 
Sullivan Machinery Co. 
See Joints, _ 
Federal Cement Tile Co. 
Concrete Units, Miscellaneous 


Federal Cement Tile Co. 
Massey Concrete Products 


ers 
Chicago Pneumatic Tool Co. 


Armco Culvert Mfrs. Assn. 
Toncan Culvert Mfrs. Assn. 


Bucyrus-Erie Co. 
Cullen-Friestedt i 
Industrial Brownhotet Corp. 
Northwest Engineering Co. 
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Cribbing, Concrete 
Federal Cement Tile Co. 
—— Concrete Products 

Corp. 


Crossi pins om 
Kalamazco Railway Supply 


0. 
Orgesing Protection Barrier 
— Railway Supply 
‘0. 
Crpecinen, ae 
Barber Asphalt Co. 
Crossings, Rail 
Bethlehem Steel Co. 
Buda Co. 


Ramapo Ajax Corp 
Wharton Jr. & Co., Wm. 
Crossings, Reconditioning 
Morrison Railway Supply 
Corp. 
Cnet Pipe 
Armco Culvert Mfrs. Assn. 
Massey Concrete Products 


orp. 
Toncan Culvert Mfrs. Assn. 
U._S. Cast Iron Pipe & 
Fdry. Co. 

Culverts, Corrugated Metal 
Armco Culvert Mfrs. Assn. 
Toncan Culvert Mfrs. Assn. 

Cupatte, Paved Invert 

co Culvert Mfrs. Assn. 
carping 
Massey Concrete Products 
Corp. 


Derails 
ea" Chain Co., Inc. 
Q. & C. Co. 


Wharton, Jr. & Co., Wm. 
Derailing Sein 

Ramapo Ajax Corp. 
Derrick Cars 

Calien- cong Co. c 
t Co. 





Co. 
} ah Pneumatic Tool Co. 
Fairbanks, Morse & Co. 
Ingersoll-Rand Co. 

Diesel Electric Power Plants 
Fairbanks, Morse & Co. 
Ingersoll-Rand Co. 

Discing Machines 
Fairmount Railway Motors, 

Inc. 

Disinfectants 
Chipman Chemical Engi- 

neering Co., Inc. 

Ditchers, Curb 
awe Traction Ditcher 


edie: Drainage 
— Traction Ditcher 


0. 
Bucyrus-Erie Co. 
Harnischfeger_ Corp. 
Jordan Co., O. F. 
Northwest Engineering Co. 

Ditchers, Open 
=" Traction Ditcher 
0. 


Ditchers, Tile 
—" Traction Ditcher 
0. 


Doors 

Richards-Wilcox Mfg. Co. 
Draglines 

Northwest Engineering Co. 
Gratangs Gates 

Armco Culvert Mfrs. Assn. 
Drains, Perforated 

Armco Culvert Mfrs. Assn. 

Toncan Culvert Mfrs. Assn. 
Drills, Earth 

Buda Co. 
Drills, Pneumatic 

Chicago Pneumatic Tool Co. 


Gardner-Denver Co 
wn Pneumatic 


‘ool Co. 
Ingersoll-Rand Co. 
Drills, Rock 
Chicago Pneumatic Tool Co. 
Gardner-Denver 4 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Verona Tool Works 
Drill Steel, Rock 
Bethlehem Steel Co. 
Chicago Pneumatic Tool Co. 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 
—, Track 
Chicago Pneumatic Tool Co. 
Gardest-Denrer Co. 
Independent Pneumatic 
Tool Co. 


Ingersoll-Rand Co. 
—- Railway Supply 


Electric Cranes (Locomotive, 
Pillar, Transfer & 
Wrecking) 

See Cranes 


cheats Light and Power 


Plants 
Fairbanks, Morse & Co. 
Electric Power Units 
Northwestern Motor Co. 
Syntron Co. 
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Electric Snow Metters 
Lundie — 


Q&C 


Choate Acad 
Tic Ratlweld Sales 


g Corp. 


“— 
Engines, Gasonn 
Buda 


p= BF Morse & Co. 
Fairmont Railway Motors, 


ne, 
Kalamazoo Railway Supply 


0. 
Northwestern Motor Co. 
Engines, Peal Car 


Fairbanis, Morse & C 
Fairmont Railway Motor 


Co. 
Kalamazoo Railway Supply 


0. 
Northwestern Motor Co, 
Woolery Machine Co. 


oe. Oi 


pond ‘Pneumatic gy Co. 
Fairbanks, Morse 
Fairmont Railway Gotors, 


Inc 
Ingersoll-Rand Co. 


Excavators 
— Traction Ditcher 


Bucyrus-Erie C 
oe ae Corp, 
est Engineering Co. 


Fen 
American Steel & Wire Co. 
Anchor Post Fence Co. 

Bethlehem Steel Co. 
Page Fence Association 
Q. & C. Co. 
Fence Fabric 
American Steel & Wire Co. 
Anchor Post Fence Co. 
Bethlehem Steel Co. 
Page — Association 
Fence Pos' 
‘American TF steel & bd =. 
y Concrete 


Corp 
Q. ri C. Co. 
Fibre angle pieces, bushings, 
plates, end posts, etc. 
Q. & C. Co. 
Fibre Insulation 
Q & C. Co 
Flange Lubricators 
Maintenance Equipment Co. 
Flangers, 7 
Q & C. 


Flangeway hes a 
Bethlehem Steel Co. 
Float Valves 
Fairbanks, Morse Co. 
Floating Roofs 
Chicago Bridge & Iron 
Wor! 
ree Lights, Aectylene 
eld Railroad Service Co. 
Flor Coverings 
Barber Asphalt Co. 
Fluxes, Pg = 
Oxwi — Railroad Service 


Pasion Ham 
— Brownholst Corp. 


Forging: 
Bethlehem Steel Co. 
Carnegie Steel Co. 


Frogs 
Bethlehem Steel Co. 
Buda Co. 


Ramapo Ajax C 
_—— Jr. & “Co, Inc., 


Frag. a 
Morrison Railway Supply 


Gages, Meseuring 
Lufkin Rule Co. 
Fumigants 
Caleyanide Co. 


Gas Switch Heaters 
a4 Railway Equipment 


cate, “Drainage 
Culvert Mfre. Assn. 
Goss Culvert Mfrs. Assn. 


Generators, Acetylene-Carbic 
Oxweld Railroad Service Co. 


Grading Machinery 
Bucyrus-Erie Co. 


Graphit “g 
Graphite Co. 


ares, Track 
8. Graphite Co. 


Rt Portable 
Buda Co. 
_—— Pneumatic Tool Co. 
er- 
Indepen _ Pneumatic 
Ingersoll-Rand Co. 


Oiodere. Track 
way Trackwork Co. 


Ra Ralls 
American Chain Co., Inc. 
Bethlehem Steel Co. 
Buda Co. 
hey ke Steel Co. 


Ramapo in Corp. 
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Guard Rail Clamps 
American Chain C 





Wn. 
Hammers, Chipping, “Scali 
and Calkin Bi 
Chicago Pneumatic Tool Co, 
Gardner-Denver Co. 
— ‘Pneumatic 


Ingersoll-Rand Co. 
ay Delite on 
cago Pneumatic Too! 
Gardner-Denver Co. ‘o 
Independent Pneumatic 
Tool Co. 


Ingersoll-Rand Co. 

Sullivan Machinery Co, 
Hammers, Forge 

Sullivan Machinery Co, 
Hammers, Riveting 

Chicago Pneumatic Tool Co, 

Gardner-Denver Co. 

— Pneumatic 


Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Hand Car Bearings 
Timken — Bearing Co, 
Hangers, Doo’ 
Richards- Wilcox Mfg. Co. 
Head Drains, Portorated 
Toncan a" Mfrs. Assn, 
Heel Bloc! 
Sethlenen Steel Co. 
Highway Crossing Barrier 
— Railway Supply 


Weietes Machinery 
Fairbanks, Morse — Co. 


Gardn ver 
Gifford-Wood Co. 
Industrial Brownhoist Corp. 
Ingersoll-Rand Co. 
Nelste, Air Motor 
cago Pneumatic Tool Co, 
independent Pneumatic 


Tool Co. 
Ingersoll-Rand Co. 
Hose 
Chicago Pneumatic Tool Co, 


Gardner-Denver Co. 
~~ ¥ 7 Pneumsatie 


Ingersoll-Rand Co. 
House Lining 

Barber Asphalt Co. 
ice Cutters 

Jordan Co., O. F. 
Ice Cutting Attachments 

Jordan Co., O. F. 
Insecticides 

Calcyanide Co. 
me .--% | 

Hun 0., Robert W. 
Poel Rail hele 

Bethlehem _— Co. 


Rail Joint ‘Co. 
Insulating Material 

Barber Asphait Co. 
Insulating Varnish 

General Electric Co. 


~~ Bridge 
Buda Co. 
anee Railway Supply 


i’ "Track 
Buda Co. 
Kalamazoo Railway Supply 


Verona Tool Works 
Joints, Compromise 
American Chain Co., Inc. 
Bethlehem Steel Co. 
& C. Co. 


Q. 
Rail Joint Co. 
Joint Fastenings 
Illinois Steel Co 
Joint, Rail 
American Chain Co., Ine. 
Bethlehem Steel Co, 


——— — on 
nois Steel Company 
& C. Co, 


Q. 

Rail Joint Co. 

Wharton Jr. & Co., Wm. 
Joints, Step 

‘American Chain Co., Ine, 

Titinels Steel Company 


Cc. 
Rail Joint Co. 
Junction Boxes 
7 Concrete Products 


Knuckles, ee 
Q. & C. ” 


Lacquers 
General Electric Co. 
Lamps, Car Inspectors’ 
— Railroad Service 


ok ‘Red 

National Lead Co. 
Line Pipe 

Naylor Pipe Co. 
Liners, bs 

Buda 


Rail soi —_ 

Lock Was! 
National” ‘Lock Washer Co. 
Reliance Manufacturing Co. 
Verona Tool Works 
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The illustration above shows one of the largest 

single installations of concrete cribbing ever made. 

It was built by the D. L. & W. R. R. at Jersey City, 

N. J. There are 43 other railroads using Massey 
cribbing. 


use Massey Type H Cribbing 


LONG record of satisfactory serv- 

ice under widely varying condi- 
tions has established Massey Type H 
cribbing in the railroad field as a stand- 
ard for retaining wall construction. Its 
economy, unlimited range of applica- 
tions, and other advantages have been 
so thoroughly demonstrated that today 


43 railroads are using this type of crib- 
bing to solve their retaining wall 
problems. 


Catalog No. 27 containing the latest 
developments in crib wall design will be 
sent on request. Massey Engineers will 
be glad to consult with you and furnish 
suggested designs for any specific wall. 


MASSEY 


CONCRETE PRODUCTS CORPORATION 
Peoples Gas Building, Chicago, Illinois 


Sales Offices: New York, Atlanta, Cincinnati, St. Louis, Los Angeles, 310 Dominion 
Sq. Bldg., 1010 St. Catherine St., West, Montreal, Que., Canada. 





Locomotives, Oil Engine Elec- 
tric Driven 
Ingersoli-Rand Co. 


wee Cutting, Oxy- 
Acetylene 
oxweid Railroad Service 


Pi a Track Work 
Bethlehem Steel Co. 
Buda Co. 

Ramapo Ajax Corp. 
Wharton Jr. & Co., Wm. 


Manholes 
Massey Concrete Products 
Corp. 





Markers 
Massey Concrete Products 
Corp. 


Premax Products, Inc. 


Mile Posts 
Massey Concrete Products 
Corp. 


Motor Bearin 
Timken Roller Bearing Co. 


Motors and Gencrat 
Fairbanks. Morse ‘% Co. 


Mowing Machines 
vesment Railway Motors, 


Number Plates 
Premax Products, Inc. 
Non-Deraiter 
Ramapo Ajax Corp. 
Nut Locks 
Bethlehem Bteel Co. 
Dardalet Threeditork Co. 
National Tack Wacher Co, 
Reliance Manufacturing Co. 
Verona Tool Works 
Wades Forge & Tool 


Nut 
Bethlehem Steel Co. 
Dardalet Threadlock Co. 
Illinois Steel Co. 

Oil, Snow Melting 
Cook Co., Howard F. 

Out Houses 
Massey Conercte Products 

Corp. 


Oxy- Acetyl 
a aed Welding 


nt 
Orweid’ Railroad  BService 


Oxyg: 
Ps Rallroad Service 


Paint 
National Lead Co. 
8. Graphite Co. 


ay 5 Sraohite 
U. 8. Graphite Co. 


Paint, Metal P. 
Barber Aghalt tn” 
National Lead Co. 
U. S. Graphite Co. 


Pavement Breakers 
Chicago soma Tool Co. 
Gardner-Denver Co. 
en Pneumatic 
Tool 
Seonmatd “Rand Co, 
Sullivan Machinery Co. 


Ponstoeks 
airbanks, Morse & 
Naylor Pipe Co. nied 


Pile Drivers 
pares te Co. 
ndustria ~y 
Ingersoll-Rand 7 ~ 


Pilina 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Jennison-Wright Co. 
— Concrete Products 


Bouthern Wood Preserving 


Pip Carriers 
— Concrete Products 


Pipe, ae tron 

Central Foundry Co. 
- §. Cast aes Pipe & 
Foundry C 

Massey Concrete Products 
Corp. 


Pipe, Corrugated 
Armco Culvert Mfrs. Assn 
Toncan Culvert Mfrs. Assn 
Pipe, Iron Alloy 
Naylor Pipe Co. 
Pipe, Sewer 
Armco Culvert Mfrs. Assn. 
Central Foundry Co. 
4 Concrete Products 


orp. 
mane Pipe Co. 
Toncan Culvert Mfrs. Asan. 


Pipe. Spiral Weld 
Naylor Pipe Co. 


Pipe, Steel 
Naylor Pipe Co. 
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CLASSIFIED INDEX TO ADVERTISERS— (Continued) 


Plants, Water Treating 
Chicago Bridge & Iron 
Works 
Graver Corp. 
Plates, Miscellaneous 
Ramapo Ajax Corp. 


Poles 
Jennison-Wrigh: C 
Massey Concrete Produc ts 


Corp. 
—- Wood Preserving 
‘0. 
Post Hole Diggers 
Buda Co. 


Power Jack 
Nordberg Mfg. Co. 

Power Plants, Portable 
Northwestern Motor Co. 
Syntron Co. 

Preservstion. Timber 
Jennison-Wright Co. 
oe Wood Preserving 

0. 


Pumps, Alr Pressure & 
Vacuum, Centrifuaal, 
Deep 
eget 


Fairbanks, 
Gardner-Denver Co. 
— ——_ Co. 

e & Bowler, Inc. 
Sullivan Machinery Co, 
Push Cars 

Buda Co. 
Fairbanks, Morse & Co. 
Fairmont Railway Motors, 





Inc. 
Kalamazoo Railway Supply 


0. 
Northwestern — Co. 


Push Car Bea 
Timken Roller -g Co. 
Rail Anchors 
American Fork & Hoe Co. 
Bethlehem Steel Co. 
Lundie Engineering Corp. 
P. & M. Co. 
Verona Tool Works 
Woodings Forge & Tool Co. 
Rail Benders 
American Chain Co., Ince. 
Buda Co. 


& C. Co. 
Verona Tool Works 
Rail Bonds 
American Steel & Wire Co. 
Verona Tool Works 
Rall Brace: 


ces 
Bethlehem Steel Co. 
Buda Co. 


o. & ©. Co. 
Ramapo Ajax Corp. 
Wharton Jr., & Co., Wm. 
Rail Expanders 
Ramapo Ajax Corp. 
Rail Layers 
— Traction Ditcher 


onilen- Friestedt Co. 
Maintenance atpenes Co. 
Nordberg Mfg. Co. 

Rail Saws, Portable 
Industrial Brownhoist Corp 
Kalamazoo Railway Supply 

Co. 

Rail Shim 
American Fork & Hoe Co. 

Rail Springs 
Verona Tool Works 

Ralls. Girder 

Bethlehem Steel Co. 

ae. Reconditioning 
Morrison Railway Supply 

Corp. 

Rails, Tee 

Bethlehem Steel Co. 
Carnegie Steel Co. 

Replacers, Car & Locomotive 
American Chain Co., Inc. 
Buda Co. 

Retaining Walls, Precast 
Federal Cement Tile Co. 
Massey Concrete Products 

Corp. 


Rivets 
Bethlehem Steel Co. 
Rock Hammers 
Gardner-Denver Co. 
Ingersoll-Rand Company 


Rods. Welding 
Caeeld Ra'lroad Service 


nats ‘Glebe 
Federal Cement Tile Co. 
Macgey Concrete Products 
Corp. 


Roofing. Cement & Concrete 
e 
Federal Cement Tile Co. 


Roofing Composition 
Barber Asphalt Co. 


Rules 
Lufkin Rule Co. 


Rust Preventive 
Dearborn Chemical Co. 


Saw Rigs 
awrrioni Saw Mill Ma- 


chinery 
Fairvanks, Morre & Co. 





Saws, Electric 
Reed-Prentice Corp. 
Saws, High Speed Friction 
American Saw Mill Ma- 
chinery Co. 
Saw Mills 
American Saw Mill Ma- 
chinery Co. 
ome Poraite, Rall 
he Co. 


Bs mber 
Reed- Mi rentice Corp. 


Scales, Tape 
Lufkin Ttule Co. 
Coates, Track 
irbanks, Morse & Co. 
ae Sikes 
Bethlehem Steel Co. 
Illinois Steet Saad 
oom Spike D 
Chicago Tacemane ens Co, 


0. 
Ingersoll-Rand Co. 
Sharpeners, Rock Brit Steel 
Gardner-Denver Co. 
Ingersoll-Rand Co. 
Sheathing Paper 
Barber Asphalt Co. 
Sheet tron 
Armco Culvert Mfrs. 
Shingles, Composition 
none Asphalt Co. 
Shov 
irons Tool Works 
= Forge & Tool 


Spee Bridge & Wersiea 
astings Signal & Equip- 
“nent Co. 
Siphon 
Armco Culvert Mfrs. Assn. 
Skid Excavators & Dredges 
Northwest Engineering Co. 


Skid Ghose 
Q. & Co. 


Slabs, rth ete 

Massey Concrete Products 
Corn. 

Smokestack 

een * Bridge & Iron 


Mas amy ” concrete Products 


Snow my Mesting, Device 
‘oward P. 
ee Engineering Corp. 


Q. Co. 
a Railway Equipment 


Snow 
Yordan, ‘Co.. 0. F. 
Q. Cc. Go. 


Spike ae. 
Independent Pneumatic 
Tool Co. 


Spikes 
Rethlehem Steel Co. 
Tilinois Steel Co. 
Standpipes 
Chicaco Bridge & Iron 


orks 
Fairbanks, Morse & Co. 
Stands. Switch & Target 
Bethlehem Steel Co. 
Ramapo 7 Corp. 
Q. & C. 


Steam tl 
Toncan Cave” Mfrs. Assn. 

Steam Shovels 
Bucyrus-Erie Co. 
Harnischfeger Corp. 
Northwest Engineering Co. 
Orton Crane & Shovel Co. 

Steel. A'loy 
Bethlehern Steel Co. 

Central Alloy Steel Corp. 
Tilinais Steel Company 

Steel Cross Ties 
Bethlehem Steel Co. 
Carnezie Steel Co. 

Electric Furnace 
Bethlehem Steel Co. 
Timken Koller Bearing Co. 

Steel Frame Houses 
Butler Mfg. Co. 

Sterol Onen Heorth 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Timken Roller Bearing Co 

Steel Plates wl Shapes 
Bethlehem Stee 
Carnegie Steel ‘= 
Illinois Steel Company 

Steet. Snecial Anatysig 
Bethlehem Steel Co. 
Timken Roller Bearing Co. 

Storage Tanks 
Chicago Bridge & Iron 


Works 
ge A -Des Moines 
1 


Sure Sewers, Corrugated 
r 


‘on 
Armco Culvert Mfrs. Assn. 
Stream ae, Corru- 

gated 
Armco Culvert Mfrs. Assn. 


Street Culverts, Part Cirole 
Armco Culvert Mfrs. Assn. 
Toncan Culvert Mfrs. Assn. 





Structural Steel 
Bethlehem —_., Co. 
Carnegie Steel Co. 
Illinois Steel Company 


Switch Guard 
Ramapo Ajax Corp. 


Switchmen’s Houses 
Massey Concrete Products 
Corp. 


Switches 
Bethlehem Steel Co. 





Corp. 
Wharton Jr. & Co., Wm. 


Switchpoint Protectors 
Maintenance Faquipment Co. 


Morrison’ Railway Supply 
Corp. 





Switchstands & Fixtures 
Bethlehem Steel Co. 
Buda Co. 

Ramapo Ajax Corp. 
Wharton Jr. & Co., Wm. 


Tampers, Tie 
See Tie Tampere 


Tanks & Fixtures 
Fairbanks, Morse & Co. 
Tanks, Fire Sesteeien 
Chicago Bridge Iron 
Works 
Tanks, Oi! Storage 
Chicago Bridge & Iron 
Works 
Tanks, —. Seteery 
Chicago Iron 
Works 
Tanks, Steel 
Cais sand Bridge & Iron 


Piabureh-Deo Moines 
Steel Co. 


Tapes, Measurin 
n Rule bo. 
Service, Long 
Distance 
American Telephone & Tel- 
egraph Co. 
Telephone 
istance 
American Telephone & Tel- 
egraph Co. 
Tellta'es 


— Signal & Equip- 
ment Co. 
Testing ia Materials 
Hunt Co., Robert W. 
Thawing Outfits 
Cook Co., Howard P. 
Lundie Engineering Corp. 
Q. & C. 





Telegraph 


Service, Long 


a 4 ellen Equipment 


Ties 
Jennison-Wright Co. 
omnen Wood Preservi 
0. 


Tie Plate Clamps 
Q. & C. Co. 


Tie Plat 
Bethlehem Steel Co. 
Tilinots Steel Co. 
Lundie Engineering Corp. 


Tie Rods 
Bethlehem Steel Co. 


Tie Scorer 
Woolery” Machine Co, 


Tie Spacers 
Amerionn Chain Co., Inc. 
Maintenance Equipment Co. 


Tie Tampers 
Chicago I’neumatic Tool Co. 
Gardner-Denver Co. 
Independent Pneumatic 
Tool Co. 
Ingersoll-Rand Co. 
Syntron Co. 


Tile, Roofing 
Federal Cement Tile Co. 


Timber, Creosoted 
Jennison-Wright Co. 
Southern Wood Preserving 

Co. 


Tools, Pneumatic 
Chicago l’neumatic Tool Co, 
Gardner-Denver 5 
Independent Pneumatic 


Tool Co. 
Ingersoll-Rand Co. 
age, Track 
Buda Co. 
Maintenance Equipment Co. 
Q. & C._ Co. 
Verona Tool Works 
Woodings Forge & Tool 
Co. 


Tongue Switches 
Bethlehem Steel Co. 
Buda (Co. 

Ramapo Ajax Corp. 
Wharton Jr, Co., Wm. 
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Track Bolt Wrench 
Independent Pneumatic 
Tool Co. 
Track Cranes 
on —_ Traction Ditcher 


oie Friestedt Co. 

Nordberg Mfg. Co. 
Track Gages 

Buda Co, 

— Railway Sup- 


wm. “Tool Works 
Track Insulation 
Q. & C. Co. 


Track Levels 
——- Railway Supply 


Track, Special Work 
Ramapo Ajax Corp. 
Wharton, Jr., & Co., Wm, 

bis 7 Siabs 

Massey Concrete Products 
Corp. 

Trench Excavators, 

Line, Ghaln-ad-Boeket 
Type, Wheel T. 
ne age Traction 2 Ditcher 


aan Hand Steel 
Anchor Post bepet Co. 
Tepion. Seamless 8! 
en Roller f Co. 
Tunnel Warnings 
Hastings Signal & Equip 
ment Co. 
Undereressings, Corrugated 


ron 
Armco Culvert Mfrs. Asan. 
Toncan Culvert Mfrs. Assn. 
Ventilators 
Q. & C. Co. 
Warsiag Devices, Bridge & 


unne 
Hastings \ eam & Equip- 
men 
te tno 
ba rank. ‘orse & Co, 
Water Cra 
Fairbanks. Morse & Co. 
bad ay yf Contractors 
wier, Inc, 
ter Tanks 
wate Bridge & Iron 


Works 
Ss. Moines 


Water Treatin Tooke 
Chiengo Bridge Tron 


orks 
—— Moines 
1 Co. 


Weterprestns Fabrics 
Barber ra Co. 


Weed Burn 
Fairmont *TRallway Motors, 


Inc 
Woolery Machine Co, 
Weed Killer 
Chi hipman Chemical Engi- 
neering Co., Inc, 
Q. & C. Co. 
wae a — Appar- 
atus, Acetylene 
— Railroad Service 
0. 
Welding, Electric 
Electric Railroad Sales 
Corp. 
Welding Supplies 
—" Railroad 
0. 


i Casings 
bag Culve rt Mfrs. Asn. 
Toncan hia Mfrs, Assn. 
Well Sys 
Layne “3 "Bowler, Inc. 
Wheels. pene & Motor Car 
put : ks Morse & Co. 
airbanks, 
Fairmont Railway Motors, 


Inc 
Kalamazoo Railway Sup 


‘0. 
Northwestern Motor Co. 
Woolery Machine Co, 

Wheels. Wrouaht Steel 
Bethlehem Steel & 
Carnesie Steel Co. 

Windentetse 

airbanks, Morse & Co. 
Ferment Railway Store 
Inc, 

Wire Fencin 
American Steel & Wire Co. 
Anchor a Rey 4 Co. 
Bethlehem St 
Page Fence Association 

Wye, Welding 

weld Railroad Service 


Service 


Oto. 
Wood Preservation 
See Preservation, Timber 
Wood Working Machinery 
American Saw Mill Ma- 
chinery Co. 
Wrenches 
Lowell Wrench Co. 
Zinc-Meta-Arsenite Treatment 
Curtin-Howe Corp. 
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The screw 
swivels 


Other 
Reading 


Specialties 
ACCO One-Piece Guard 


Rails 


**Resco”’ Cast Steel RE A D I N G “Triple A” Rail Bender 


Guard Rail Clamps 


ACCO Drop-Forged Greater efficiency, less breakage and easier oper- 
Guard Rail Clamps ation ... these important features of the Read- 
Samson Rail Benders ing *“*Triple A”’ Rail Bender should interest you. 


Reversible Rail Benders Note the swivel trunnion construction. The 
Compromise Joints bending screw keeps at right angles to the bent 
READING Replacers portion of the rail—it does not slide or jump along 

the rail—the “‘screw swivels as the rail bends.”’ 


Let us demonstrate the advantages of the 
READING “Triple A”’ Rail Bender. 


EADING SPECIALTIES 


AMERICAN CHAIN COMPANY, Inc., BRIDGEPORT, CONN. 


World’s Largest Manufacturers of Welded and Weldless Chains for Every Railroad Purpose 


Brake chains; Train chains; Sling chains; Switch chains; Gate chains; Wrecking chains; Crane chains; End Door chains; 
Door Operating chains; Brake Beam chains; Brake Beam Safety chains; etc. 








Replacer Clamps 











Se ein aed 
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American Chain Co., . 
American Saw Mill Machinery ¢ 
Anchor Post Fence Co. 


Armco Culvert Mfrs.’ Assn................ 


Associated Business Papers, Inc.. 


Barber Asphalt Co. 

Bethlehem Steel Co................00..00.0.. 
Buckeye Traction Ditcher Co. 
Bucyrus-Erie Co. 

Buda Co 

Butler Mfg: 


Calcyanide Co, .... 
Carnegie Steel Co. 


Chicago Pneumatic Tool Co..... 
Chipman Chemical Engineering Co., 
Cullen-Friestedt Co. ........ 


Dearborn Chemical Co.......... 


Electric Railweld Sales Corp 


Fairmont Railway Motors, Ince... 
Federal Cement. Tile Co............ .... 
Franklin Railway Supply Co., 


General Electric Co.. 


Harnischfeger Corp. ..... 


Illinois Steel Co........... : 5 eee 
Independent Pneumatic Tool Co. 
Indnstrial Brownhoist Co. 
Ingersoll-Rand Co. 


Jennison-Wright Co. 
Jordan Co., O, F.... 


Kalamazoo Railway Supply 








ZOwell Wrenth ‘CO......6is icici: 


po ee rere 
Lundie Engineering Corp........... 


M 


BOROF COC CORD ianieiisecccccekccccsan 
Maintenance Equipment Co... 
Massey Concrete Products Corp. 
Mechanical Mfg. Co 


National Lead Co....... 

National Lock Washer Co......... 
Naylor Pipe Co 

Nordberg Mfg. Co 

Northwest Engineering Co. 


Oxweld Railroad Service Co 


P. & Bh Ga... : 
Pittsburgh-Des Moines Steel Co......... 


Rail Joint Co. 

Railway Trackwork 

Ramapo Ajax Corp..... 
Reed-Prentice Corp. . 

Reliance Mfg. Co......... Dire A ade 
Ruby Railway Equipment Co. 


Simmons-Boardman Publ. 


Southern Wood Preserving Co...... “ 


Sullivan Machinery Co 
Syntron Co. 


Timken Roller Bearing Co 


U. &. Graphite Co.....:.:..: 
U. S. Pipe & Foundry Co. 


Verona Tool Works. 


w 


Wharton, Jr., & Co., Inc., Wm 
Woodings Forge & Tool Co 
Woolery Machine Co...... 
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Great girder strength 


and flexibility are the two out- 
standing essentials of track joints... 
The High Bolt Tension Spring Washer 


Improved Hipowers with their high — rust-resisting - Commercially non-fattenable 
bolt tension insure efficient girder se eaiaiaaaitioie 
strength and at the same time have 
the flexibility essential to permit ex- 
pansion and contraction of rail... 


Ask your trackmen, THEY KNOW. 


The National Lock Washer Co. 
Newark, New Jersey 


U.S.A. 


” 


, 


SEEN Zi 
IMPROVED 
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, Timken Heavy-Duty Mill Type Quad Bear- 


ings 2914” bore, 4614” outside diameter, 
29” width. Capacity 7,000,000 pounds. 


Timken Bearings are Licking the Toughest ' 
Jobs in Industry—Hence their Vital : 
Necessity in Railroad Equipment 


Sweeping on and up with an irresistible rush, Timken Bearings soar to 
greater and greater heights of achievement as they are pitted against the 
toughest jobs that Industry can produce... upsetting all preconceived ideas 
of production and production costs ... revolutionizing anti-friction require- 
ments... brushing aside old theories and traditions to make way for new 
standards of anti-friction efficiency, economy and endurance. 


Terrific pressure loads such as are met in steel rolling mill service—as high 
as 7,000,000 pounds, are being carried by Timken Bearings in many of the 


country’s largest steel plants. 


Hair-breadth accuracy such as is demanded by the finest precision machine 


tool work is maintained as a matter of regular daily routine. 


And thrust and speed and weight and shock—no matter how severe, are 
handled with equal capability and sureness whether encountered in such 
widely different types of heavy duty service as paper mills, transcontinen- 
tal limited trains, oil field equipment or any other kind of machinery. 


Wherever wheels and shafts turn, “Timken Bearing Equipped” is the mod- 


ern symbol of protection and saving. 


You need and should demand Timken benefits in passenger cars, freight 
cars, locomotives, section cars, crossing gates and all other equipment you 
buy. The Timken Roller Bearing Company, Canton, Ohio. 


TIMKEN‘: BEARINGS 








